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WHO LOVES YOU, BABY? 



putting together our deep-dive story 
on the Hellcat engine (see “Inside 
Hellcat,” p. 10), I had an epiphany about 
guys in our age group: most of the time, 
the engine of our economy doesn’t give 
a hoot about the engine that drives us. 
Before I explain myself: A recent survey 
of Mopar Muscle readers revealed that 
96.6 percent of you are male, and 85 
percent of readers are at least 45 years 
old. For our sake here, and to apologize 
in advance, that’s the group I mean when 
I say us, you, or our. Now I’m gonna stir 
the pot, and if you’re not angry (as well 
as being a whole lot more appreciative 
of Chrysler) when I’m finished, then 
I’ve done it wrong! 

Ask any expert on marketing at any 
PR firm, and they will tell you the most 
important demographic in advertising is 
the 18-24 crowd, with the female half 
of that getting most of the cash grab. I 
don’t know why this is; I’m just the mes- 
senger. Turn on the TV and check it out if 
you don’t believe me. Ad agencies appeal 
to women so heavily that a style of ad 
copy called “male bashing” has become 
the standard. It came into fashion in the 
’70s, and it’s the usual shtick where the 
advertiser shows some dumb guy being 
shown the light by a woman. I guess the 
result is that you can sell tons of product. 
There’s probably some truth in that stereo- 
type, which my wife could attest to, but 
it’s hardly the reality. It’s getting old in the 
tooth, and it’s not even funny anymore. 

Now, another style of advertising is 
gaining ground, which we’ll call “age 
bashing.” Basically, the premise is that 
old people are stupid. One insurance 
company’s ads stand out: Oldsters pin 
photographs to a real wall and invite their 
friends over for a look, or they happen 
to like their old 25-inch color TV, or they 
smash pieces of candy on the table with 


a hammer. It’s hilarious, 
until about the hundredth 
time you’ve seen it — then 
you realize they’re talk- 
ing about you. You’re 
supposed to be in on 
the joke, but what if you 
really do like your 1974 
Magnavox color console? 

It was made in America 
and still probably works. 

Both Hollywood and 
Madison Avenue have 
decided, de facto, that 
we are disposable con- 
sumers. In the best case, 
we’re not worth marketing 
to, and in the worst case, 
we’re the butt of endless 
jokes. I shouldn’t really 
care that much, and my 
skin ought to be thicker 
than that, but it gets to 
me. We’re just not on 
their radar screen. 

That’s a shame, 
because in 2014, American males 
between the ages of 45 and 65 (I’m 51 in 
case you’re wondering) are the wealthiest 
demographic group on the planet — in his- 
tory. I’m not what you’d call rich, but as 
a group, we are in our peak income-earn- 
ing years, and we save — then spend — 
absolutely huge amounts of money rela- 
tive to the rest of the world. We spend it 
on stuff like hot rods, hand-wired guitar 
amps, custom guns, fishing boats, hand- 
made watches, off-road vehicles, hunting 
dogs, RVs, tons of tools, NASCAR tickets, 
fine cigars, 25-year-old scotch, vacation 
homes, and a whole bunch of other junk 
youngsters don’t understand. 

When you reach a certain age, you fig- 
ure you’ve worked hard, and after raising 
a family and building a career or business. 


you deserve to indulge in a vice or three. 
The thing is, by the time we get to that 
point in life, most companies that make 
stuff mysteriously start ignoring us. How 
ironic is that? They spend decades try- 
ing to con us out of money we don’t have, 
then when we finally get some, they don’t 
want it any more. Sheeshl 

Check this out: Of the three car com- 
mercials I watched on TV last night, two 
were luxury cars and one was a truck 
that crowded an MSRP of $40K. All three 
ads showed them being driven by fash- 
ion-conscious kids in their 20s. As if. 
Somewhere, there’s a 24-year-old PR 
newb with a freshly minted communica- 
tions degree (that his dad paid for) driving 
a second-hand Daewoo with a primered 
fender who story-boarded an ad with a 
young blonde in an evening gown pulling 
up to a mansion at sunset in a $45,000 
Lexus. What drugs is this kid on? Better 
yet, what drugs is his boss on? 

Most companies continue to do busi- 
ness as usual, blindly spending billions 
annually to court a mostly female 18- to 
24-year-old audience. But not all compa- 
nies, and not all products. Dodge’s SRT 
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Hellcat Challenger and Charger are per- 
fect examples of what can happen when 
a company comes to its senses and truly 
“gets it.” It’s as if Chrysler probed my 
brain, picked through all the rotten detri- 
tus, and pulled out every hidden automo- 
tive desire I’ve ever harbored. Then they 
built it and slapped a price on it that’s 
tantalizingly affordable. A slightly smarter 
version of myself who makes slightly bet- 
ter decisions earlier in life could easily 
afford this dream car. 

At the end of the day, the thing we 
want most in life is to be understood. To 
paraphrase self-help guru Stephen Covey, 
to understand somebody is to love them. 

In a bold move, Chrysler has gone to 
the trouble to understand exactly what 
we want in a car — with the emphasis 
on exactly. Then they went to the trou- 
ble to build it and price it within reach. 
Dodge CEO Tim Kuniskis has been quoted 
by Automotive News as saying about the 
Hellcat: “This is a car that most brands 
would never bring to market. This is a 
car that really absolutely does not have 
a business case for it. This is a car that 
doesn’t fit in any automotive segmenta- 
tion. This is a car that no customer has 
ever asked us to build...” Part of this 
statement makes no sense, because rarely 
has a product been so perfectly targeted 
for the world’s most affluent segment — 
one that grows larger with every pass- 
ing day. That this group is one that lives 
unacknowledged in the shadows is the 
real shame. I will agree with Tim that the 
Hellcat is not for women between the ages 
of 18-24, which has been pounded into 
every CEO’s skull since MBA school as 
being the Holy Grail of marketing. 

Dodge could’ve just left well enough 
alone with the 5.7L Hemi and the 392, 
but they gifted us with the Hellcat. So 
without going all mushy on you, what I’m 
saying quite literally is that Dodge loves 
us. They’re not just paying lip service — 
they mean it. 

It’s actually a breath of fresh air to me 
that a company makes the stuff I like, 
then bothers to market it to me — without 
being all apologetic to the rest of the world 
about it. And in a broader sense, I appreci- 
ate all the manufacturers and advertisers in 
Mopar Muscle for the same reason. It’s rare 
that the mainstream media seeks out older- 
guy money, and for that reason, I appre- 
ciate companies — both large and small — 
who court me with targeted products and 
advertising; they will always be the ones 
I gladly pull my wallet out for. Until then, 
let’s hope more companies and advertising 
agencies grow some big hairy balls! 
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INSIDE HELLCAT 


WE TAKE A HARD LOOK AT DODGE’S 
PARADIGM-SHIFTING 707HP HEMI TO SEE 
WHAT MAKES THE BEAST ROAR SO LOUD. 


BY JOHNNY HUNKINS O PHOTOGRAPHY BY THE AUTHOR 


year 2014 is the one when 
we forever change the 
way we think about mak- 
ing horsepower. For decades, this author 
has written cover blurbs shouting the tips, 
tricks, and how-to’s for building engines in 
the 400-, 500-, 600-, and 700-hp range. 
Like a carnival hawker, we lure readers 
into the inner sanctum of power on the 
promise of faster, cheaper, or easier per- 
formance. Even in the best how-to scenar- 
ios, it’s up to you, the reader, to gather the 
right stuff, to know how to bolt it together, 
and to maintain your new powerplant in 
good health. We don’t plan on walking 
away from any of that at Mopar Muscle, 


however, with the news of a smog-legal, 
707hp engine that gets 22 mpg on the 
highway and that comes with a 100,000- 
mile warranty that even covers racing — 
well, we don’t have anything reserved 
in our back pocket for that. 

If it is possible to achieve mechanical 
nirvana in the hot rodding world, the 
Hellcat Challenger is by far the best 
candidate out there. To put it into 
perspective, imagine you went to a world- 
class hot rod shop and asked them to 
build a ’71 Challenger with a 700hp fuel- 
injected Hemi, 22 mpg, an eight-speed 
paddle-shifted transmission, IPS, IRS, ABS, 
stability control, a custom leather interior. 


Ig handling, giant Brembo brakes, an 
earth-shaking infotainment center, and 
by the way, you want a five-year warranty 
and a guarantee that it runs 10s on slicks, 
and you’ve only got $60k. Yeah, right. 

Or, you could go to your neighborhood 
Dodge dealer. 

At the center of the cost/performance 
equation is the SRT Hellcat Hemi engine. 
Its 6.2 liters of displacement are fed 
by a 2.4L IHI-sourced supercharger 
that incorporates dual heat exchangers 



T . .in its dumbed-down biack-key Vaiet mode, 
Heilcat's power is iimited to around 500 hp, or 
roughiy the peak output of last year's Corvette Z06" 
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Our quest for Hellcat knowledge brought us to the Chrysler Technical Center 
in Auburn Hills, Michigan, where we examined this very elaborate cut-away 
model of the Hellcat. Windows have been cut out to reveal key features and 
colored lights call out specific systems: green for coolant, orange for crankcase 
oil, red for exhaust, amber for combustion, blue for intercooled charge. 


The Hellcat’s cast-iron block is powder-coated Hemi Orange, 
and is nearly indistinguishable from the Apache 6.4L 
(392ci) block in all but a few key areas. Note the four plugs 
in the lifter galley— these are part of the lube circuit for 
MDS cylinder deactivation in the Apache and are not used 
in the Hellcat. 


on an independent low-temperature 
cooling loop. Cool, dense air is forced 
into hemispherically shaped combustion 
chambers to the tune of 11.7 psi. The 
Hellcat’s full-floating 9.5:1 forged pistons 
keep their cool with revised oil squirters, 
then transmit power through new powder- 
forged, steel connecting rods to a forged 
crankshaft with heat-treated, micro- 
polished journals. And here’s where we 
are slapped into reality with yet another 
revelation: when operated with its dumbed- 
down black-key. Hellcat’s power is limited 
to around 500 hp, or roughly the peak 
output of last year’s Corvette Z06. Even 
the new Z06’s celebrated LT4 with 650 
hp can’t make the Hellcat break into a 
sweat — and it costs $19,000 more. 

If you’re wondering “how’d they do 
you aren’t alone. We wondered the 
same thing, so we got in touch with Dodge 
and got permission to sit down with Chris 
Cowland, Chrysler’s Director of Advanced 
and SRT Powertrain, and Gregg Black, 

Chief Engineer on the Hellcat engine, and 
ask every question we could think of. Our 
story took us to the Chrysler Technical 
Center in Auburn Hills, Michigan, where 
we got the opportunity of a lifetime to put 
our hands on all the Hellcat’s parts, and 
even watch a Hellcat run a treacherous 
thermal load test on the dyno in the D wing 
of Chrysler’s expansive powertrain center. 

91 PERCENT NEW 

When Dodge announced that the Hellcat 
was 91 percent new, a lot of questions 
went through our head. The word new is 



a hot button that we in the media (and PR 
guys at manufacturers) like to use to elicit 
interest, but to a hot rodder who likes to 
mix and match parts Erankenstein style, 
it can spell frustration. In this regard, the 
Dodge boys were guarded in their answers, 
and you’ll be left to speculate on your own. 
Can the Hellcat crank fit in a 392 Apache 
block? Can you put a Hellcat manifold 
and blower assembly on a 6.4L, 6.1L, or 
5.7L long-block? Should you use a Hellcat 
block for a bitchin naturally aspirated 
buildup? What kind of interchangeability 
is there between the Hellcat’s parts and 
previous Hemi variants? All of these are 
great questions, and nobody will know the 
answers for certain until somebody tries. 
Nevertheless, we have some facts that give 
important hints about mixing and matching 
Hellcat parts, especially with 
the 392 Apache variant. 

One of the 
questions we 


asked the engineering team was, “what 
do you mean by 91 percent new?” The 
answer is: Relative to the 392 Apache 
Hemi, the cumulative dollar value of the 
parts that got design changes or material 
upgrades is equal to 91 percent of the 
engine’s value. Parts that got changed that 
were of higher value, such as the block 
and cylinder heads, carry more influence 
on the equation than small, simple stuff 
like fasteners. Moreover, and perhaps more 
importantly, it turns out “new” doesn’t 
necessarily mean incompatible with parts 
on an earlier Hemi variant. And while 
Dodge understandably won’t confirm, for 
instance, that a Hellcat piston will fit in 
an Apache’s bore, the evidence is that it 
could. That kind of speculation is our job. 
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This cutaway of the Hellcat display shows in 
green the cooling jackets. Note how they eictend 
from the top of the fire deck all the way down 
to piston bottom dead center. The thermal load 
on the 485hp Apache is not as high, so its water 
jackets do not extend this far down. 



Here’s where we see another major improvement 
to the Hellcat. The deep-skirted cross-bolted 
main caps are a design carry-over from previous 
Hemis, but the main webbing between the 
cylinder bores and mains has been beefed up. 



This close-up of the Hellcat block of the pan rail 
area shows what will already be familiar to 
many builders of 5.7L, 6.1L, and 6.4L Hemis. 

The cylinder walls have been tied to the pan 
rails with plenty of material from day one of 
the Gen III Hemi (2003), and remain that way 
here in the Hellcat. 


and we’ll do our best to paint an accurate 
picture here. 

To sum it up: The Hellcat is pure Hemi 
architecture, and you will immediately 
recognize it as such. With the large 4.09- 
inch bore of the 392 Apache, and the 
short 3.58-inch stroke of the 5.7L and 
6.1L Hemi, there is much in common with 
prior Gen III Hemis. The engineering team 
added to the Hemi’s already great design 
features like the hemispherical combustion 
chamber and the deep-skirted, cross-bolted 
block by leveraging them with evolutionary 
changes in materials and design. They 
did not change key dimensions like bore 
spacing, bore diameter, main and rod 
journal diameter, rod length, deck height, 
cylinder boltholes, cam location, cam 
journal diameter, or other critical areas. 

And for good reason — the Hellcat needs 
to package into the same space as other 
Hemi variants and be easily serviced, 
so the more that can stay the same in 
meaningful ways means less cost for the 
car, and we’re all for that! 

SHORT-BLOCK 

The engine block is the bedrock of 
the Hellcat. All 707 of the Hellcat’s 
horsepower get transmitted through the 
block, which is made of cast gray iron. 
Outwardly, it looks very similar to the 
Apache block that underpins the 392, 
but there are two primary changes — three 
if you count the standard Hemi Orange 
powdercoat paint! During development, 
it was discovered that a significant change 
in the coolant circuit was needed in order 
to manage the Hellcat’s increased thermal 
output. Specifically, the water jackets 
now continue all the way down to a level 


equal with the piston crown’s bottom dead 
center. Second, the amount of material in 
the webbing between the bores and the 
main caps has been increased. Lastly, the 
piston oil squirters have been retargeted to 
cool a slightly different region of the piston, 
which itself is significantly different than 
the cast piston in the 392 Apache. These 
revised squirters also have a pressure- 
sensitive lube valve to shut off flow to them 
at low pressure; this is done to prioritize 
volume and pressure to the rest of the 
lube circuit. 

The difference in displacement between 
the 6.4L Apache and the 6.2L Hellcat 
is all in the stroke (3.72 inches versus 
3.58 inches), so the rotating assembly 
is different dimensionally. The Hellcat’s 
shorter-throw forged steel crank is actually 
machined from the same forging as the 
longer stroke Apache crank, but because 
of increased journal overlap, it’s stronger. 
Moreover, the surface of the Hellcat 
crankshaft is induction hardened, and all 
journals are undercut, fillet rolled, and 
micro-polished to very tight tolerances. 

On the front counterweight you will see a 
laser-etched QR code; the manufacturing 
information for each crankshaft is unique, 
and the code is tied to a specific date, 
time, and place of manufacture. A line of 
alphanumeric code is also laser etched 
near the QR code and denotes a sequence 
of specific-sized select-fit bearings that are 
to be installed in each journal. The result is 
a bearing interface with extremely precise 
tolerances that can handle enormous 
amounts of surface loading. 

On the end of that crank is a Hellcat- 
specific damper designed to withstand an 
impressive 13,000 rpm. That damper is 


fitted to the Hellcat’s crank snout with a 
diamond-like carbon-coated washer and 
damper bolt that is 2mm larger than the 
one in the Apache. That snout likewise 
has a strengthened fillet radius for 
additional fatigue resistance. All that 
beefcake adds up to an assembly that can 
easily weather years of side-loading from 
the Hellcat’s 10-ribbed drivebelt. 

The Hellcat’s rods — which are the same 
length as the Apache’s — are of a forged 
powdered steel construction, and are 
upgraded relative to the Apache rod with 
proprietary metallurgy. The rod’s small 
end receives a full floating pin in a bronze 
bushing; it has an interesting detail in that 
it is the full width of the rod’s cheek on 
the compression side of the small end, 
but a machined taper was given to reduce 
its mass at the top of the small end. The 
Hellcat’s steel piston pins have a diamond- 
like carbon coating, and are some of the 
tightest-fitting, precision-machined pins 
we’ve seen. And coming full circle, keeping 
those pin clearances tight at full rated 
power when the heat is on is the job of 
the piston oil squirters, which play a huge 
role in the thermal management on the top 
side of the short-block. Make no mistake, 
this is what we normally encounter when 
we examine top-shelf race hardware — 
there is no skimping here! 

Moving up the rod to the piston, we see 
big changes relative to Apache. A forged 
piston was the only type considered by the 
Hellcat’s engineering team. To wit: At full 
rated power each piston sees the force of 
22,000 pounds on every combustion cycle 
at full-rated power. With strength a priority, 
the Advanced and SRT Powertrain team 
went to work with some very interesting 
tools, the first of which is a computer 
model called finite element analysis (FEA). 
This allows engineers to design a virtual 
piston and place virtual mechanical and 
thermal loads on it to identify weaker 
areas. It saves hundreds of man-hours 


"Make no mistake, this is what we normaiiy 
encounter when we examine top-sheif race 
hardware-there is no skimping here!" 
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The Hellcat’s forged crank is carved from the same steel forging as the 
392 Apache, with a few key differences. The stroke is ground to a 
shorter 3.58-inch throw (the same as the 5.7 and 6.1), 
and all bearing surfaces are induction hard- 
ened prior to being given a fillet 
roll. A micro-polish finish 
is then given to all 
journals. 


prototyping and testing parts, and moves 
a more proven product to market faster. 

The next powerful tool the team used for 
the piston design was thermal telemetry. 
Advanced and SRT Powertrain built a 
prototype engine with thermo-couples 
attached to the pistons; as the engine runs 
through its battery of tests, it’s possible to 
see in real time the thermal stresses across 
the piston. This proved out the earlier FEA 
work, while allowing the team to further 
refine the piston design. 

A cursory inspection of the Hellcat 
piston alongside a 392 Apache piston 
reveals much. Most obvious is the Hellcat’s 
forged design versus the Apache’s cast 
design. And while both have anti-scuff, 
oil-shedding coatings on their skirts, the 
shape of the skirts themselves are quite 
different. The Hellcat’s is noticeably 
wider at its base and its support ribs 
intersect more critically with the pin boss 
nearer the center of the piston. Up top, 
a gradual reverse dome gives the Hellcat 
a 9.5:1 compression ratio, while the 
Apache’s slight positive dome delivers a 
higher 10.9:1 compression ratio. On the 
profile, most noticeable is the .070-inch 
taller compression height of the Hellcat 
slug (Hellcat specs out 1.28 inches to 
the Apache’s 1.21 inches). That places 
the extra .070 inch (a total of .09 inch 
crown height) right up top at the piston 
crown, which allows the Hellcat to better 
withstand the Hellcat’s higher temperature 
and cylinder pressure. Along with the 
shorter-stroke crank, it’s here that we see 
the genius of the displacement give-back 
relative to the Apache — those .2 liters of 
lost displacement have endowed the entire 
short-block with the strength needed to 
back a 100,000-mile powertrain warranty 
that even covers racing. 

CYLINDER HEADS 

In the pressurized environment of the 
Hellcat’s induction system, the priorities 
within the cylinder head and valvetrain 
shift somewhat from outright flow, to 
thermal management. While flow is still 
a priority, the swift, efficient movement 
of heat out of the system takes on a new 
magnitude of importance. As for the flow 


Each Hellcat crank has a unique laser-etched 
QR code linked to pertinent manufacturing data. 
The sequence of letters above it correspond to 
select-fit bearings in sizes A, B, and C, which 
have an incremental difference between them of 
.00031 inch. (As a point of reference, aftermar- 
ket select-fit race bearings are typically offered 
in -F.OOl over/under increments.) When the 
crank is manufactured, the measurements are 
taken and the corresponding bearing number is 
etched on the crank. When the engine is built, 
the numeric code tells the assembler which 
select bearing to use for each clamshell. 


itself, the capacity engineered into the 392 
Apache cylinder head is already significant; 
its nearly 350 cfm of intake port flow right 
off the assembly line would’ve been the 
stuff of dreams even in the aftermarket 
just a few years ago, and here the Hellcat 
largely echoes the Apache design. The 
Gen III Hemi’s combustion chamber 
shape with its 34.5-degree included valve 
angles already give it a huge advantage, 
and what made the original Hemi such 
an overwhelming success in supercharged 
drag-racing circles all those decades ago 
still holds true today. A hemispherical-style 
roof means the flow around the valves — 
particularly the intake — isn’t as shrouded 
against the cylinder wall, and it also means 
bigger valves can be used for any given 
bore diameter — a double dose of goodness. 
While the Gen III Hemi is light-years ahead 
of earlier Hemis in terms of combustion 
dynamics, the basic advantage of a 
hemispherical chamber in supercharged 
situations still holds to this day. 

Like the 392 Apache cylinder head, 
the Hellcat cylinder head benefits from 
the extensive use of computational flow 
dynamics, or CFD. This gives a very 
accurate picture of the particle motion 
within the flow path, and produces 


amazingly granular models of velocity, 
pressure, density, and temperature. 

We combed over the Hellcat and Apache 
head castings loaned to us, and could 
find very little difference between the two, 
save for a different appearance in the 
casting texture and some changes in the 
mold fixture’s parting lines. Port shape, 
contour, and location seems the same, as 
do the valve angles, valvetrain hardware, 
and bolt locations. Of course, there are 
features added to allow the supercharger 
to be screwed down to the engine, as well 
as some additional bosses for the unique 
supercharger drive system components that 
you won’t find on Apache heads. 

In the Hellcat’s cylinder head design, 
the main focus appears to be the effective 
evacuation of heat. To that end, the 
Hellcat’s cylinder heads use a heat-treated 
356-T6 aluminum alloy, which conducts 
heat at a faster rate than the Apache’s 319 
alloy. The casting itself has strengthening 
gussets cast into the deck face behind the 
intake ports; these help carry heat away 
from combustion while providing a stable 
bulwark for the large manifold/blower 
assembly. 

At the fire deck level, the Hellcat 
employs all-new multi-layer steel (MLS) 
head gaskets. These are designed to retain 
the 110 bar of cylinder pressure at rated 
power, while providing a comfortable 


A bottom view of both the cast Apache 
392 piston (leffi and forged Hellcat piston 
reveals a significant difference in design. 

Note how the support ribs of the Hellcat piston 
intersect more centrally with the pin boss. 


Up top, this side-by-side comparison shows how 
the Hellcat piston has significantly more meat 
above the ring land (righfi than the naturally- 
aspirated Apache piston, a result of having 
.07-inch more compression height. This angle 
also shows the difference in the piston crown, 
with the Apache exhibiting a slight dome, 
and the Hellcat a slight concave shape. 
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The Hellcat rod is full floating with a bronze 
bushing, and is paired to a diamond-like car- 
bon-coated steel wristpin. Note the Hellcat’s 
unique rod; the small end is the same width 
as the big end in order to better support the 
combustion pressure, and the top is tapered 
for a marginal savings in mass. It’s all 



and would make a good candi- 
date for use in an all-out naturally aspirated 
5.7Lor 6.1L buildup. 


margin of safety in all operating scenarios. 
They have also been subjected to extreme 
thermal shock testing on the dyno to 
simulate extreme changes in thermal and 
mechanical loading. Through testing, 
it was deemed that a unique four-layer 
MLS gasket was best for coping with the 
differential rates of expansion between the 
iron block and aluminum heads, while also 
being able to provide the superior sealing 
needed for a high-powered supercharged 
engine. 

On the valve side of things, sizes stay 
the same as the mega-flowing Apache 
head, with 2.13-inch intakes and 1.65- 
inch exhausts. The difference is, once 
again, in what Dodge did to manage 
heat. The Hellcat’s intake valves are 
hollow stemmed, giving them a nice mass 
reduction, and the steel alloy-headed 
exhausts are filled with sodium, which 
when brought to operating temperature 
turns to a highly heat-conductive liquid 
state. At this power level, heat becomes 
such an enemy that ignoring it will cost 
you more than power — it will cost you 
parts, so in this sense good thermal 
management not only equals more power, 
but an engine that can go the distance. 

INDUCTION 

On its face, a supercharger performs a 
very simple function — it uses mechanical 
energy from the engine’s crankshaft to 
power a compressor that forces air into 



Compared to the 392 Apache head, the Hellcat head (righti looks very similar. Nevertheless, 
the Hellcat heads are cast at a specialty low-volume foundry using Hellcat-specific tooling. 

The Apache is a 319 alloy while the Hellcat is a premium heat-treated 356-T6 alloy, giving it higher 
thermal conductivity and improved elongation (one of the measures of an alloy’s strength). Of note 
are the differences in the valves. Hellcat’s are the same size as Apache, but are materially different, 
with the intake being hollow-stemmed and the exhaust being sodium filled. 



The Hellcat cylinder head flows essentially 
the same as the 392 Apache, with intake ports 
that tickle the 350 cfm range at .600-inch lift. 
Beehive springs keep valvetrain dynamics 
stable up to the Hellcat’s electronically limited 
6,200-rpm redline. 



A tighter view of the Hellcat’s combustion 
chamber and 34.5-degree included valve angle. 


the manifold. In practice, however, there 
are many more nuanced functions a 
supercharger assembly has to do for it to 
function efficiently and last the long haul. 
Blowers on automotive engines are not 
new — but having one that produces this 
level of power reliably in a production car 
that gets 22 mpg is new, exciting territory. 

For the Hellcat’s supercharger. Dodge 
reached out to I HI, a Japanese technology 
giant that is not well known for its work 
with domestic auto manufacturers, but 
nevertheless has vast industrial experience 
going all the way back to the 1850s. I Hi’s 
expertise in compressor design has made 
it a go-to company for outfits like Boeing, 
GE Aviation, Mercedes’ AMG division, 

Fuji Heavy Industries, Mitsubishi, and 
Kawasaki, and here Chrysler felt more than 
comfortable partnering with such a strong 
engineering force. 

At full tilt, the I HI buffer can move 
30,000 liters of air per minute running 


at 14,600 rpm, thanks to a 2.36:1 drive 
ratio. It does this with high-helix rotational- 
pull die-cast, PTFE-coated aluminum rotors 
that displace a tick shy of 2.4 liters every 
rotation, and for those keeping count, 
that’s 41 percent more volume than the 
Eaton supercharger in the ’15 Corvette 
Z06. Comparison with the Corvette’s LT4 
is inevitable, and here a couple of hard 
facts may prove informative. GM’s 1.7L 
compressor sees a peak speed of 20,000 
rpm on the same size engine. Relative to 
the Hellcat, there is little room on the LT4 
for increasing boost via a smaller pulley — 
it’s tapped out — and even if you could 
overdrive the LT4’s Eaton compressor, it’s 
probably a bad idea. That’s because GM’s 
air-to-liquid intercooler operates on a high- 
temp cooling loop with the engine, limiting 
boost to 9.5 psi, and limiting air density 
due to its less efficient heat exchanger. 

Internally, the IHI compressor, manifold, 
and plenum benefit from a significant 
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The Hellcat’s MLS gasket is well up to the 
task of retaining nearly 1,600 psi of cylinder 
pressure at full rated power. It has also proven 
it can repeatedly withstand the rigors of e}ctrenie 
thermal expansion and contraction without 
losing seal. 



In this deep thermal shock test, the Hellcat has 
been fed a diet of minus 40-degree coolant (At 
that temp, Fahrenheit and Celsius are the same.) 
Those pipes are not white plastic, they’re frosted- 
over metal, and the frost covers most of the 
engine too. For the test, the dyno operator fires 
up the engine and immediately runs it to peak 
torque. This is essentially a gasket sealing test. 


amount of CFD simulation at both Chrysler 
and IHI, whereby the distribution of flow 
has been carefully modeled to ensure it 
is even across all cylinders. This flow path 
was modeled from the throttle-body inlet, 
through the screws and into the plenum, 
then across the heat exchangers in both 
banks, and finally into the cylinder head 
intake ports. 


LOW-TEMP COOLING LOOP 

This brings us to the Hellcat’s knock- 
out punch — the supercharger’s low- 
temperature coolant loop. Here’s a 
little known secret: In the boosted 
powerplants of most manufacturers, the 
rated horsepower is only valid under 
normal highway use for a limited period 






Behold the blower assembly as it 
looks divorced from the Hellcat 
engine. If you think it might 
look good bolted to the 
top of your hemi short- 
block, you’re not alone. 
We can easily envision 
this thing coming to our 
door on a UPS truck— and 
with a little ingenuity, it can be 
made to bolt on. 


of full-throttle time. For safety’s sake, 
once the air charge temperature elevates 
to levels where detonation and knock 
begin (such as at a race track) the engine 
controller limits ignition and boost to save 
the engine. This is called de-rating. When 
you see guys at the dragstrip packing their 
manifolds with ice before a run, they’re 
trying to avoid de-rating the power of their 
engine. 

With the Hellcat, the air-to-liquid 
intercooler operates on a low-temperature 
cooling circuit that is independent of 
the engine’s cooling system. Competing 
powertrains operate on the same high- 
temp cooling loop as the rest of the engine, 
limiting their intercooler efficiency. By 
running a low-temp loop, the Hellcat’s 
two heat exchangers — one in each bank 
of cylinders — can produce a much greater 
temperature differential. This system is 
so effective that the Hellcat can be driven 
for 20 laps on a 3.1-mile road course 
in 100-degree ambient heat without the 
engine power de-rating. (Among one of the 
torture tests Dodge engineers conducted 
was a grueling 24-hour endurance test 
at Nelson Ledges road course in Ohio.) 

There are two other notable airflow 
features of the Hellcat’s induction system. 
The first is an Air Catcher inlet port in 
the driver-side inboard marker light. By 
taking fresh ambient air from outside the 
engine compartment, the density of the air 
charge entering the engine is increased. 
The second airflow bump comes from the 
Hellcat’s 92mm throttle body, the largest 
ever used in a Chrysler production car. 

The large orifice means pumping losses 
past the throttle’s choke point are 
minimized, and that shows up as power at 
the wheels. Unlike carbureted cars of yore. 


With the lid removed, we see the high-pressure 
discharge side of the IHI supercharger and 
the two heat exchangers — one located in each 
cylinder bank. The 92mm throttle body feeds air 
to a cavity below the bypass valve, routing the 
flow into the screws. 


The bypass valve inside the Hellcat’s super- 
charger assembly is actually a repurposed 
throttle body from a four-cylinder engine. 

The natural state for the unit is open instead 
of closed — opposite of a throttle body. When 
your throttle foot goes down, the bypass shuts, 
instantly creating boost. 


no venturi effect is needed to siphon fuel 
into the air stream, so bigger really is better 
when it comes to throttle body diameter. 

From the standpoint of driveability 
and durability. Hellcat has two other 


interesting features. An electronically 
controlled internal bypass valve located 
between the inlet side and the discharge 
side of the compressor allows air to move 
directly into the intake ports without 
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Peering into the cutaway on the Hellcat’s mani- 
fold, you can see how the high-helix rotors of 
the IHI supercharger trap air between the rotors 
and not against the housing— a feature that 
keeps charge temp down. This view also 
illustrates the dense packing of layers in 
the heat exchanger core. 



The Hellcat relies on traditional fuel injection 
rather than direct injection to feed the cylinders. 
That’s good news for hot rodders. The Hellcat’s 
600cc/min fuel injectors can empty the SRT’s 
18.5-gallon fuel tank in about 13 minutes at 
full power. 


being compressed. Under low load and 
off-throttle conditions, it lowers parasitic 
drag on the engine and reduces wear on 
the compressor. The other feature is a 
decoupler — a one-way mechanical diode — 
inside the supercharger pulley, which 
only allows torque to be transmitted in 
one direction. The compressor’s rotors are 
then allowed to freewheel when engine 
speed suddenly drops, during shifts for 
instance, thus saving unnecessary wear on 
the compressor’s geardrive and preventing 
problematic drivebelt dynamics. 

CAMSHAFT 

If you want to make the kind of power 
that the Hellcat makes, you will need 
to move some air. Typically, that involves 



A close-up of the rotors in the IHI blower reveals 
the PTFE coating solid-film lubricant, which 
gives them a satin-black texture. This keeps 
friction and heat down. 



The shape of the Hellcat’s Hemi Orange valve 
cover has an unusual appearance due to an 
ingenious air/oil separator. The raised slab 
section of the valve cover is home to a labyrinth 
that draws crankcase pressure through it. Oil 
mist and air go in, but air and oil go out their 
separate ways. 


a discussion about the valvetrain, and 
that certainly applies here. As mentioned 
before, a combustion chamber with a 
hemispherical layout has several inherent 
advantages, one being the potential for 
fitting valves with larger diameters, the 
sum of which being greater than the 
cylinder bore’s diameter. Along with the 
fact that the valves are unshrouded from 
the cylinder walls, the hemi chamber has 
an airflow rate not unlike a multi-valve 
engine — only without the added complexity 
and mass. What this means is that relative 
to an engine with a typical wedge-shaped 
chamber, the hemi can move a similar 
volume of air using less camshaft. Adding 
a blower — and its attendant airflow — to the 
hemi equation means we need an even 
less aggressive intake valve event, which 
spells better efficiency all around. With 
the cylinder being filled under pressure 
from the blower, getting the air mass into 



Most production engines at the Hellcat’s power 
level rely on complicated, expensive, dry-sump 
lube systems to get the job done, but Advanced 
and SRT Powertrain used a larger displacement 
pump in a wet sump system to feed the 
increased needs of the Hellcat’s bearings, vari- 
able cam timing, and cooling jets. The openings 
were engineered to encourage the oil to be 
stripped from the rotating components, creating 
a highly effective crank scraper/windage tray. 



This grouping of parts shows all the key pieces 
in the Hellcat’s valvetrain. Hydraulic roller lifters 
are the same ones used in the 392 Apache (non- 
MDS), which act on hardened pushrods and a 
super-stable shaft rocker system. Hellcat’s cam 
sports dramatically different lobe profiles than 
its Apache sibling, with reduced intake lift/dura- 
tion but greater exhaust lift/duration. 


the cylinder is far less problematic than 
getting it out. That said, it should come 
as no surprise that the intake specs for 
the Hellcat’s hydraulic roller camshaft are 
slightly milder than the 392ci Apache. 
(Intake valve lift is reduced from .577 inch 
on Apache to .561 inch on the Hellcat. 
Duration likewise goes from 286 degrees 
at .006-inch lift to 278 degrees on the 
Hellcat.) 

On the exhaust side, the need to expel 
the spent gases is vastly increased over the 
Apache. To that end, the Hellcat’s exhaust 
timing is expanded by an additional 16 
degrees in length (304 degrees versus the 
Apache’s 288 degrees at .006-inch lift) 
to improve blow-down. Exhaust valve lift 
also gets a bump, going from .537 inch on 
the Apache to .551 inch on Hellcat. With 
the Hemi’s ability to vary cam phasing, 
the valve events can be altered to favor 
different load and emission regimes, 
such that the intake closing and exhaust 
opening events can be advanced at full 
throttle and higher rpm to increase power. 
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&^eazoc^ HEMV VICTOR JR. CNC 
HEADS WILL TURN YOUR ELEPHANT 
INTO A RAGING PACHYDERM! 


These cylinder heads made a 42 hp 
improvement over our competitors design 
on a 528 c.i.d. Mopar Performance 
crate engine with a single-plane 
intake manifold using VP Racing Fuels C12. 


#61175 and #61179 are complete and 
ready to run right out of the box. 


#61169 are bare and supplied 
with reamed and semi-finished 
valve guides -will require 
finishing before installation. 


#61189 are bare and supplied with 
reamed and semi-finished valve guides 
and a valve job to match the supplied 
valves (valves not installed). 

Will require valve springs, retainers, 
valve stem seals and valve locks. 


FOLLOW us ON: 


FOR MORE INFORMATION, 
VISIT EDELBROCK.COM/MOPARMUSCLE 

Get FREE catalogs: 800.701.8739 Tech: 800-416-8628, 7am-5pm PST. M-F. 


©2015 EDELBROCK. LLC 


HEMI is a registered trademarks of Chrysler Group LLC. 


All parts legal for use on Pre-Pollution Controlled Vehicles only. 


MADE IN 

USA 
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The front cover of the Hellcat (righti is considerably different than the 392 Apache cover. The 
different design is needed to accommodate the supercharger assembly and more complex accessory 
beltdrive system. Hellcat also has a slightly different water pump design. Any swap involving putting 
a Hellcat blower on a different hemi would certainly require this. There are differences in the 
fasteners as well, but figuring that out is what hot rodders do best. 


The ring pack must seal the engine effectively 
while providing the least amount of parasitic 
drag, and it must last much longer than what a 
competition engine might be expected to. Here 
the Hellcat uses a 1.2mm steel top ring with a 
high-velocity oxygen fuel (HVOF) spray barrel 
face and a manganese phosphate coating. 

The 1.2mm second ring has a recognizable 
micro-Napier face with zinc phosphate coating, 
and the 2mm three-piece oil ring has nitrided 
stainless rails and a stainless steel expander. 


the Hellcat’s valves are moved by hydraulic 
roller lifters that are otherwise the same 
ones used in the non-MDS cylinders of the 
Apache 392. They likewise act on a very 
stable shaft-style rocker system comprised 
of investment-cast stainless steel rocker 
arms mounted to a pair of steel shafts: one 
for all the intake valves of each head, and 
one for all exhaust valves on each head. 
Lube is fed to the rocker trunnions via 
hollow hardened pushrods and pressurized 
lifters, as is standard per all Gen III Hemis. 

LUBE CIRCUIT 

With engines of this power rating, we 
typically see exotic and expensive dry- 
sump lube systems, but the Hellcat’s 
lube circuit is a model of simplicity and 
packaging relative to its competition. 

And while significant upgrades to the 
lube system in terms of capacity and 
electronic control have been made here, 
there is nothing about it that would be 
unrecognizable to most Gen III Hemi fans. 


and reduced at lower rpm and low load 
for better fuel economy. To accomplish 
the dual goals of optimized power and 
economy, the engine management system 
has 37 degrees of authority over the 
Hellcat’s camshaft timing, and operates 
through an electronically controlled lube 
circuit and assembly on the cam timing 
gear. The range of camshaft authority is 
the same for both Hellcat and Apache, in 
fact, the timing chain and VCT assemblies 
are mostly the same. The mapping for the 
camshaft phasing, however, is different. 

Rounding out the valvetrain overview. 


The Advanced and SRT Powertrain team 
recognized right away that the advantages 
of a wet sump system in terms of vehicle 
cost and packaging would be significant. 
The key was getting it to operate under 
extreme temperatures and g-loading 
without fail. Tight clearances and close 
tolerances in the bearings were critical, 
and we’ve already pointed out the lengths 
SRT has gone to in the implementation of 
select-fit bearings. At the pan, engineers 
used a sump with a close-fitting baffle that 
holds oil close to the pickup under extreme 
acceleration, cornering, and braking. An 
oil scraper/windage tray with an integrated 
over-molded perimeter seal is sandwiched 
between the pan and the block; this 
reduces friction on the rotating assembly 
from oil entrainment, and also mitigates 
foaming and aeration near the pickup. The 
oil is supplied to the engine with priority to 
the main journals via tight clearances, and 
also to the block’s oil squirters, which have 
been targeted specifically for the crown and 
pin-boss area of the Hellcat’s redesigned 
forged pistons. A residual pressure valve 


This timing chain 
“kit” is a great example 
of how subassemblies of parts 
arrive for engine final assembly. Parts 
are packed into the shipping container, 
pre-indexed, and are ready to be installed with 
all fasteners. This one contains the crank timing 
gear, timing chain, cam gear, and VCT actuator. 
Other than DLC-coated washers added to the 
crank sprocket, it is the same one used in the 
Apache engine. 


The Hellcat’s exhaust manifold looks more like a 
shorty header — its double-walled construction 
acts like an insulator and is designed to keep 
heat in for faster catalyst light-off. It also lowers 
underhood heat for longer life of engine bay 
components. 


Within the Hellcat’s supercharger pulley is this 
de-coupler, which allows torque to be transmit- 
ted through it only in one direction. The coil on 
the inner spool expands against the drum of the 
outer pulley shell and locks it, but only when 
moved in one direction. 


The Hellcat derives much of its class-leading 
power from the use of a low-temp cooling loop, 
and here we see one of the heat exchangers 
responsible for that right behind the SRT’s grille. 
This one is the first to face the oncoming air; the 
second low-temp cooling circuit heat exchanger 
is behind the A/C condenser in front of the 
engine radiator. 
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YEAR 

CHANGES 

HORSEPOWER 

2003 

5.7L GEN III HEMI INTRODUCED (3.92 BORE X 3.58 STROKE) 

340 -345 HP 

2005 

6.1L SRT8 HEMI INTRODUCED (4.06 BORE X 3.58 STROKE) 

425 HP 

2005 

5.7L GETS MDS (MULTI-DISPLACEMENT SYSTEM) ON LX-SERIES CARS 
(CHARGER RA MAGNUM R/T, CHRYSLER 3000 

340 HP 

2009 

5.7L HEMI REDESIGNED AND INTERNALLY DESIGNATED “EAGLE.” 

VCT (VARIABLE CAM TIMING) ADDED TO ALL VARIANTS 

363 - 375 HP 

2011 

“392” (6.4L) SRT8 “APACHE” ENGINE INTRODUCED (4.09 BORE X 3.72 
STROKE) WITH VCT. MDS ADDED TO AUTOMATIC-EQUIPPED SRT PRODUCTS 

470 -475 HP 

2014 

“392” (6.4L) HEMI NOW AVAILABLE IN NON-SRT PRODUCTS 

485 HP 

2014 

SUPERCHARGED 6.2L SRT HELLCAT HEMI INTRODUCED (4.09 BORE X 3.58 
STROKE), 91 PERCENT NEW CONTENT 

707 HP 



This close-up of 
the accessory belt 
routing should 
give you an 
appreciation for 
the engineering 
that goes into belt 
dynamics and pack- 
aging. Note that 
there are two drive- 
belts — ^the inner one 
for the blower, and 
the outer one for 
everything else. Note 
how the power steering 
pump is mounted directly on 
cylinder head — another area 
where the Hellcat cylinder head is 
different from the Apache. 


shuts off squirter flow under low load. 

The Hellcat’s mechanical oil pump also 
supplies lube to the VCT circuit to drive 
the phasing of the camshaft by means 
of an electronically controlled actuator, 
and like the Apache’s pump, has been 
designed for the added flow and pressure 
demands on the engine. Oil capacity for 
the system is a relatively thrifty six quarts, 
and SRT requires full synthetic with a 
0W40 weight. Lastly, the lube system 
has been given a very ingenious oil/ 
air separator that changes the physical 
appearance of the Hellcat relative to other 
Hem is. The tall coffers that are cast into 
the Hellcat’s orange powdercoated cast- 
aluminum valve covers are actually a 
maze of passages designed to separate 
the air oil droplets from the crankcase 
ventilation flow prior to being recirculated. 
The result of all this ingenuity is a lube 
circuit that can support an engine with the 
highest power output of any domestically 
produced car — and with simplicity and 
cost efficiency that beats all comers. 


FINAL THOUGHTS 

Clearly, Mopar fans have a lot to be proud 
of with the breakthrough Hellcat engine, 
but lovers of performance in every corner 
of the world can also enjoy the news. The 
Hellcat sets new performance and cost 
benchmarks that will have to be faced head 
on by all manufacturers who want to stay 
in the performance game. That’s good for 
all gearheads — but for now it’s best for the 
Pentastar proud. Getting a Hellcat engine, 
however, through any other means than 
buying an SRT Challenger or Charger could 
mean a wait. Typically, on a highly sought- 
after powerplant like this the demand 
for production engines comes first. Once 
pent-up demand is satiated can any thought 
of offering a crate engine be entertained. 
That said, we wouldn’t be surprised if the 
Hellcat Hemi crate engine was available as 
early 2016. Until then, you might want to 
keep your eyes peeled on the salvage yards. 
There will be a lot of testd rives given in the 
months ahead, and skill might not keep 
pace with enthusiasm in all cases — if you 
know what we mean! MM 


FAST FACTS 

6.2L SRT HELLCAT HEMI 


ENGINE 


TYPE; 370ci V-8 

C0MPBESSI0NBATI0;9 5:1 

BOBEXSTBOKE; 4.09 x 3.58 inches 

BLOCK: cast gray iron with revised cooling pas- 
sages, reinforced webbing, revised and retar- 
geted oil squirters 

OILING: wet sump, 6-quart capacity, 0w40 
synthetic required 

BOTATING ASSEMBLY: induction-hardened forged 
steel crankshaft with micro-polished journals, 
rolled fillets, and select-fit bearings; powder- 
forged steel connecting rods; forged full-float- 
ing pistons with DLC (diamond-like coating) 
forged steel pins 

CYLINDEB HEADS: gravity-cast, semi-permanent 
mold, heat-treated 356-T6 aluminum; hemi- 
spherical chambers with hollow 2.13-inch 
intake valves and 1.65-inch sodium-filled 
exhaust valves 

CAMSHAFT: hydraulic roller, .561-inch intake 
lift, .551 -inch exhaust lift, 278/304 degrees 
duration at .006-inch lift, variable camshaft 
timing (VCT) with 37 degrees of authority via 
electronically controlled lube circuit 

INDUCTION: IHI-sourced, liquid-intercooled, 
twin-screw supercharger with integral overrun 
decoupler, 11.6 psi of max boost, 14,600 rpm 
max blower input speed, 600cc/min fuel injec- 
tors, integrated electronically controlled bypass 
valve, 92mm fly-by-wire throttle body 

INTEBCOOLING: independent low-temperature 
cooling circuit with computer-controlled cool- 
ant pump, dual parallel heat exchangers in the 
intake (one per bank) and front-mounted heat 
exchanger cores 

IGNITION: dual coil-over-plug, electronically 
controlled 

EXHAUST: dual 2.75-inch exhaust with twin 
electronic exhaust valves 

FUELBEQUIBEMENT; 91-octane minimum 

OUTPUT: 707 hp at 6,000 rpm, 650 Ib-ft at 

4,000 rpm 



MORE ONLINE 


Go to MoparMuscleMagazine.com to watch 
our video interview of Gregg Black, Chief 
Engineer on the Hellcat engine, as we 
examine the Hellcat’s parts, and tour the 
dyno as Hellcat gets tested in a treacherous 
thermal shock test! 
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THE POWER GUYS 

317-862-3724 indyheads.com 


See all our big block products in our FREE 20 page parts newspaper 


400 / 440 ENGINES AND CYUNDER HEADS 


500'* / 540" Bracketmaster 

800HP 
690 Torque 
4 375’ bore 
150' stroke 

Pace Gas 

$17,715 



572“ Bracketmaster 

$20,195 


On Sale s3M2.oo 
Indy 440-1 Kit 

Complete kit indudee heeds 
eteembled 440-4 rocker 
aseembly 1 .5 or 1 .6. 440-9K 
push rod kit 440-33 complete 
gasket set. 400 or 4404 valey ptale. 440-10 external 
04 kit. 440-11 rocker studs. 440-7 or 8 valve covers. 
400 or 440-2 or 3 manifold. 440-11 rocker shafts 
Now With CMC C/ieraders 



500" Street Wedge 

^ $9,745 


930 HP 
810 Torque 
4.500" bore 
4 500" stroke 
Race gas 



540" Aluminum Wedge 500' 
900HP aluminum tor 

760 Torque 


Mod Man Wedge 


1575 HP 
[ 575 Torque 
4.150" stroke 
850 Holley cart 

Available B Block 



$22,500 




On Sale $23os.oo 
Indy 440 EZ-1 Kit 

The EZ heeds are designed 
for A Body Cora They have 
stock low exhaust port location 
and boN patterns Most all standard exhaust headers wiM 
work This means that if you need Indy power and want to 
use your existing stock exhaust headers, this is your head! 
CMC Max Wedge opening 275 cc. intake port 75 oc. 

Kit includes assembled heads, valley plate, intake gaskets 
push rods and heed bolts. 


On Sale $209s.oo 
Indy 440 SEZ Kit 

The SEZ heads have stock 
low exhaust port location 
and boft patterns Most ail 
standard headers will work. 
Slock intake ans exhaust 
manifolds are a boft on for 



600 HP 
600 Torque 
Mod- Man 


CNC fM port opening 
270cc intake port 
78cc chambers 


big Indy power Kit sidudes assembled heads, valley plale. 
intake gaskets, push rods and head bolts 


See all our 426 Legend products in our FREE 20 page parts newspaper 







See all our 426 small block products in our FREE 20 page parts newspaper 


426 LEGEND ENGINES AND CYUNDER HEADS 


572" Super Street 


426 Hemi 2x4 Carb 


426 Hemi Cross Ram 


770 HP 
700 Torque 
Mod- Man 
$16,995 


USA 

■ 1 1 1 


515 HP 
500 

4 25-bore 
3 750" stroke 
$15,995 

\\\l 


426-1 Legend Kit 

Head assembly shaft clamp kM ^ 
rocker side shims, manifold 
bolt kit. spark plug tubes, 
valve covers and bolls, 
rocker side springs, push 

rod krt. 426-2 or 3 manifold. 

Indy roller rocker arms, removable valley plate, shaft os 
restrictors head studs, thick wall rocker shafts, tube O rings, 
complete gashet set 

On Sa/e . $6,675 


545 HP 
500 

4.25" bore 
3 750- 
$20,245 


572" Race Legend 
$23,700 


526 Street Legend 


960 HP 
760 Torque 
4 500" bore 
4 500" 


426-SRK Legend Kit 

Indudes assembled heads with; 

2.25x1.94 200ccport 
Indy roller rocker arms 
Rocker side shims and springs 
Head studs and manifold bolt kit 
Spark plug tubes and O-nngs 
Chrome valve covers iion 

Mod-Man choice of tops On Sale... 

1x4. 2x4. 3x2 blower top 

Push rod kit and complete gasket set 


Supercharged\ 
950 HP 
900 Torque 
4 500" bore 
4.150" stroke 
$22,995 


Arlen Vanke 426 Hemi 

Dominator dual plane intake 
Low profile for hood clearance I 


820 HP 

On 572" Super Street 

V* $595.00 



360 LA & MAGNUM ENGINES AND CYUNDER HEADS 


360" Magnum 
MA-X Cast Iron Heads 


408" Magnum 
MA X Cast Iron Heads 


408" Small Block 415" Magnum 

Supercharged MA- X Cast Iron Heads 

725 HP $7 ,695 

4 030" bore 
000" Stroke 


440" Magnum 
MA-X Cast Iron Heads 


380 HP 
41 5 Torque 
4 020" bore 
13 580" stroke 

$4,995 


600 HP 
550 Torque 
4.185" bore 
4.000" stroke 
R3 block 


"^0 HP 
480 Torque 
4 020" bore 
4.000" stroke 


1520 HP 
500 Torque 
4.060" bore 
4.000" stroke 


360-1 Rectangle Or Oval Port 
Indy Aluminum W-2 Head 
Intake port 2100C 
Exhaust poll volume 8Soc 
63ocaxnbueion chamber 
Slock valve kxaeon 
Bon 360 and w- 2 exhaust pattern 

Bare j 


Indy LA-X 
Cast Iron Head 

Comburton chamber / 
voMne62oc I 

Intale port volume 179cc ] 

$1,050 assembled 


Indy MA-X 
Cast Iron Head 
Stock / W-2 exhaust 
Std 1.920x1.625* 
5/16 stem valves 

i$1 ,050 assembled 


Rectangle Port (360-1) Or Oval Pon(360-2) Head Kits 

Kits include heads assembled with 
360-4 rocker assembly 1 5 or 1 .6. 

360-9K push rod kit, 360-14 rocker 
shafts. 360-11 rocker studs. 360-3 intake. 
360-16 head bolts, head gaskets intake 
and exhaust gaskets. 


AVWAVS^ 










See Our Full Line Of Engines, Engine Blocks, 
Head Kits, Rotating Kits, Manifolds And 
Performance Parts In Our FREE Newspaper 


BIG DEALS ON STREET OR BRACKET GEN III ENGINES 


400 Horsepower $6,995 

375 Torque 
New 6.1 short block 
5.7 Heads 

6.1 Hydraulic roller cam ^ 

Mod Man 2/4 intake 
500 CFM carts 
Hidden cods 
Fireoore wires 
Indy cast valve covers 
Milodon center sump pan 
MSO complete ignition 


Options, add to the $6995 price: 

CNC heads 435 HP 410 torque 
OEM Fror4 drive kit. 

Six peck carts 

Polished valve covers. 

Black powder coated valve covers. , 

Custom engraved valve covers Add $200.00 

New 535 HP 475 Torque Upgrade Add $3,500.00 



New Hemi 6.1 Power 

Without The Computer! 


Big Power And Big Reliability Drag Pack Engines 


Includes "Mod Man’ 
Modular Manifold 




USA 

I III 


426 1 6.1 Hemi Drag Pack Bracket Engine 720 HP Q 7400 RPM 


Affordable 

Nostalgia Look 
Street Power 


605 torque Q 5800 RPM 
Pump gas or race gas 
New 61 block-ARP studs 
Compstar crank and rods 
Otamond pistons 11 to 1 
850 Holley cart 



6 4 CNC ported heads 2.14 x 1.625 
Corrp- 584 / 579 - 242 / 248 - HR114 
Manley coated valve springs 
Drag pack intake 

Indy cast covers - coils under ntake 
MSO ignition 


See more parts in our FREE 20 page newspaper 


INDY PERFORMANCE PARTS 


Mopar World Blocks 


4 310 Rough bore 440 
4 460 Rough bore 440 
4 500 Finish bore 440 
4 240 Rough bore Hemi 
4.490 Rough bore Hemi 
4 500 Finish bore Hemi 


$2,999 

$2,999 

$2,999 

$2,999 

$2,999 

$2,999 


USA 

■ 1 1 1 


360, 440. 400, Hemi Rotating Kits 

I 572 C.l. Hemi 




Eagle crank 4.5/ 2.2 
Eagle rods 7.100/2 2 
Diamond forged prstons 
10.7510 1 with175cc 
Rings and beanngs 
Rotating kit $2,729 

Short block assembled with Mopar Siamese block $7,050 
500 C.l. B / RB Wedge 
Steel crank 

4. 15 stroke/ 8 bolt ua 

4.375 bore 

Eagle rods ^ ^ *^ *^*^1 

Forged pistons, rings, bearings 
10 to 1 compression 
Rotating kft ...$1,925 RB $2,375 B block 
Short block assembled w/ stock block ...$3,695 RB $3,695 B 

540 C.I. Wedge 

Eagle 4340 steel crank 
4 500 / 2.2 8 bot 

I Eagle rods 7.100/2.2 V V 

Forged pistons and rings 

13 lo 1 with 7Soc Add $1,185 for Callies Crank 

Rotating kit $2,700 balenong on this kit $250 
Short block kit with world block. $6,495 
408C.I. 360 Small block $1,225 




Indy Maxx Aluminum Blocks 
^ For The 400B, 440 RB, 426 

.• Siamese dry sleeve construction .choice 
of sleeves, an 5 mam caps cross bolted, 
priority oil mam beanngs & finished 
lifter bores, cam beanngs & screw in core 
plugs mstaUed. Std oil pan bol pattern, 
dowels and oil gallery plugs supplied, 
steel billet mam caps & finished line hone. 
4 500* machined aluminum block, street 
or bracket race friendly 

NEW MOD MAN FOR 400 B BLOCK 
New Mod Man top allows 
two FAST EZ fuel 
injectors to be 
used on any 
Mod Man manifold 
Top. gasket and bolts $149 
Single EZ kit...$1. 785 
Dual EZ kit $2,680 

Hemi OEM Indy Rocker System.. .$2364 


Check Our Website For 
Great Deals On Used Engines 
Here's Some Examples 


Rebuilt 530** Bracket Master 850 HP 
Complete rebuild 
Ported 440-1 heads 
Rollor cam 
Forged pistons 14.5:1 
440-2 intake 
1050 Dominator 


$13,995 




402 Cubic inch Magnum 
340 HP on pump gas 
New cast iron Magnum heads 
Blueprmted 318 block 
M-1 single plane intake 
Mopar electronic distnbutor 

As pictured $4,795 1 
Only 3 To Sell! 


New Indy Hi-PO Head 


block 


Includes rockers, shafts, aluminurr 
stands, side springs, side shims 
We Make AMC Parts...Call 

CaK for our FREE 

parts newspaper 




Money Saving Reconditioned Heads 


Designed lor the 1961-1978 

Chrysler 383-40D440 c.i.d. 45 }.aes i 
engines. 86-88 cc open 
chamber design. 185 oc ttoo.ao ^ 

intake port volume 
3 angled valve k>b 
2.14 X 1.81 stainless valves 
509” Mt valve springs 

VlJl***^ 3*3/400 / 440 

7 degree locks rhrw«iAr 

Chrome moiy retainers 

Bron»igui(lM $499.00 Pr 


Designed for the 1967-1985 
Chrysler 318-340-360 c Id. 
engines. 67-70oc open 
chamber design. 160oc 
intake port volume. 

3 angled valve job 
2.02 X 1 .60 stainless valves 
.509* lift valve springs 
Umbrella seals 
7 degree locks 
Chrome nfx>ly retainers 
Bronze guid^ 


340 / 360 
Chrysler 

$499.00 Pr 


Indy HiPO Aluminum Head 






— M — Hi# — ^ 


Best Muscle Car 
Hemi Head On 
The Market 

2.400 intake valves 
266cc intake volume 
480 cfm reported 
Stock parts interchange 


5/16 valve stems 
Stock location exhaust 
1 or 2 spark plugs 
Stock accessory holes 








24 QUESTIONS 

WITHCHRIS COWLAND 


WE DIVE INTO THE DEEPEST SECRETS OF DODGE’S 
HELLCAT ENGINE WITH THE MAN WHO CREATED IT. 


■ Cowland, Chrysler’s 
I || l■l O Director of Advanced 
111 llJ and SRT Powertrain, 
is the man charged with bringing the 
707hp Hellcat engine to life for Dodge. 

And while there were certainly other tal- 
ented engineers at Dodge who brought 
their significant talents to bear on engineer- 
ing the supercharged 6.2L wonder mill, it 
was Cowland who oversaw the grand plan 
and made the key design decisions. As 
the hot rodding public will soon find out, 
Chrysler’s move to put Cowland in charge 
was a wise one. 

But first, some background on the man. 
Cowland has been a fixture in the automotive 
industry for 30 years — the last six at Chrysler. 
He was initially brought in as chief engineer 
and program director of the Pentastar engine 
program (Chrysler’s line of aluminum 3.0, 

3.2, and 3.6L V-6 engines with variable valve 
timing and cylinder deactivation), then he 
took over in his current role as director for 
Advanced and SRT Powertrain. 

The mastermind behind the Hellcat is 
a Brit, and he hails from Peterborough, 
a town just 75 miles north of London, 
England. Cowland got his Masters Degree in 
Automotive Engineering from the prestigious 


Cranfield Institute of Technology, and began 
working near his hometown at Perkins 
Engines, which makes industrial, agricultural, 
commercial, marine, and diesel engines. 

After 13 years at Perkins, he went to Lotus 
Engineering, where among other things he 
was the designer and CAE engineer for a 
high-volume Opel powertrain. 

Then in 1995, Cowland made the life- 
altering move to the United States to work 
with two big automotive consultancies. First, 
he became technical director at Ricardo — 
an outfit which develops low-volume high- 
performance niche engines including the 
redesigned 8.4L Viper engine. He then moved 
on to AVL, the world’s largest independent 
powertrain development company, which has 
its U.S. offices based in Plymouth, Michigan. 
At both of these companies, Cowland 
consulted on Formula One engines, European 
and American touring car and race engines, 
even tractor pulling engines. Says Cowland 
of his extensive career: “It’s been a real 
variety, with everything from a weed wacker 
engine right up to a super tanker engine. So 
70 percent of my history is with automotive, 
and the other 30 percent is with some 
really unusual forms of internal combustion 
engines.” — Johnny Hun kins 


MOPAR MUSCLE mmni: 

Seven hundred and seven horsepower is 
a huge benchmark. What sort of challenges 
did you face engineering and otherwise? 

CHRIS COWLAND; 

Obviously 707 is a big number, and it’s a big 
number especially when you consider that 
this is a fully validated, street-legal, emission- 
legal production car. We’re basically getting 
an engine to be able to develop that level of 
power but also meet all of our internal Chrysler 
durability and reliability levels, to parse all 
of the emissions and OBD legislation that 
we have, and to deliver fuel economy that is 
responsible within the CAFE environment. 

You really put all those challenges together, 
and 707 is a big number. 

MM: 

Can you speak to the challenges that you 
faced in the engineering of this Hellcat engine? 

CC: 

The biggest challenges we really face relative 
to the high power output that we generate are 
all thermo-mechanical loading of components 
so we obviously generate very, very high 
mechanical loads and also very, very high 


24 


moparmuscle.com 


thermal loads. And just to give you an idea 
of maybe some of those types of mechanical 
loading, we’ve got a very large- bo re 
engine — a 103.9mm bore — and when we 
look at cylinder pressures in the range of 110 
bar, every time we fire a spark plug, we see 
about 21,000 pounds of load on every single 
piston, every single time we fire a spark plug 
at rated power. 

Just to put that in context, if you imagine 
five Challengers standing on the top of every 
piston every time we fire it, that’s the sort of 
mechanical load that the structure needs to 
be capable of withstanding, so forged pistons, 
forged connecting rods, diamond-like carbon 
coatings on the piston pins, super finished 
bearing surfaces with induction hardening. 

You can imagine that those loads basically 
transmit from the combustion chamber 
right away through the crank train and then 
coming out the back of the engine into the 
transmission. 

From a mechanical loading perspective, 
we have very, very high loads. From a 
thermal perspective, obviously we’ve got a 
very large supercharger. We’re driving that 
supercharger at anything up to 14,600 rpm 
and using just over 11 psi of boost. 

In order to contain the thermal loading that 
that creates, we have two intercoolers within 
the supercharger that are on a specially 
developed low-temperature cooling loop. 

That low-temperature cooling loop, instead 
of running water at 90 degrees centigrade, 
which is typical for the engine coolant, 
we run that coolant loop down at 40 degrees 
centigrade, so that allows us to suck as 
much heat as we can out of the inlet charge 
from the supercharger before it goes into 
the engine. 

MM: 

Chrysler was the last of the Big Three 
to exploit a blower on a V-8 platform. 

Clearly it helped to be the last 1/1/ere there 
any lessons learned there by waiting? 

CC: 

I think we obviously benchmark competitors’ 
engines. We look at how they’ve achieved 
some of their performance levels. We’ve 
gone maybe with a nontraditional supplier 
of superchargers from the Big Three 
perspective. We did a lot of work at looking 
at who we thought was going to supply the 
best supercharger solution for our particular 
application. We went through running a 
number of the competitive products in order 
to define that. 

From being last to the trough. I’m not 
sure if it made a huge amount of difference 
to us. There is a lot of simulation that goes 
into designing these engines. We tend not 
to use sort of empirical rules. We go down 
to raw simulation and do all the combustion 
simulation and CFD (computational flow 


dynamics -Ed.) simulation so all the design 
and optimization is based around emulation 
and development work off of this particular 
product. 

MM: 

The Hellcat is 91 percent new compared 
to the current 5.7 and 6.4L Hemi. 

Can you elaborate? 

CC: 

Sure. The 91 percent comparison that we’ve 
quoted is a Flellcat versus an Apache, so 
Apache is the 6.4L SRT product that also 
appears in some of the Dodge products now, 
so the 475hp engine has been in production 
for a while. Ninety-one percent refers to 
the dollar value of the new engine. We 
don’t typically quote a part count difference 
because, obviously, when you look at the 
part count in an engine, we have a lot of 
what I’ll call low-value multiple parts, so we 
have lots of fasteners, lots of clips, lots of 
small pieces. We don’t typically quote the 
number of parts that are different, we quote 
the value of the parts, so the 91 percent is if 
you look at how much it costs us to build a 
Flellcat engine; 91 percent of that content is 
not used in the 6.4 Apache. 

MM: 

Ten years ago building an engine with 
a 9.5:1 compression ratio and almost 
12 pounds of boost would have been 
a disaster. What has changed in the 
technology to make that viable? 

CC: 

Good question. We used a huge amount of 
combustion simulation work to understand 
how to make the engine avoid detonation or 
knocking. There’s a lot of work that’s gone 
into it from a combustion side of things; 
making sure that we’ve got air and fuel right. 
Then there’s also a lot of work on the thermal 
side of things, where we have to make sure 
that we don’t create any hot spots in the 
combustion chamber on the piston. We have 
piston cooling jets, oil cooling jets on the 
bottom of the pistons, which really improve 
the heat transfer. As I said before we used 
this low-temperature cooling loop, which 
drastically dropped the charge temperatures 
that we’re seeing into the engine. 

We really attack it on two fronts; we make 
sure that we cool all the critical parts in 
the engine well and we make sure that the 
whole combustion process works extremely 
efficiently. As you say, if you just try to do that 
on an engine — try to boost to our levels on an 


engine from 10 years ago — it would not be a 
very good result, but with all of these efforts we 
put in, that’s how we can get it to work. 

MM: 

The heart of any high-powered engine is the 
cylinder heads. What have you done there? 

CC: 

Obviously, there’s cylinder head adaptations 
required for the supercharger application, but 
ultimately one of the biggest changes that 
we’ve made in line with avoiding knock on the 
engine — being able to withstand the very high 
thermo-mechanical loads — is the cylinder head 
material. It has been changed to a different 
alloy that has a lot higher high-temperature 
strength, fatigue strength, but it also brings in 
much better thermal conductivity. Those design 
changes enable us to create those conditions 
that we can avoid knock, and we can also 
withstand the high firing pressures and the 
high thermal loads. The Flemi architecture, 
with the traditional Flemi included valve angles 
and locations and basic combustion chamber 
shape, is retained. It’s still based on Flemi 
architecture. 

MM: 

Without going into the speculative side 
of things, would you happen to know 
whether It will bolt on to the 6.4L block? 

CC: 

I’ve never looked, but the bolt locations have 
not been moved. I would say that I’ll add one 
thing: The block water jacket has also been 
modified in order to create these thermal 
conditions that we want from a liner, a bore 
cooling perspective, so the water jacket in the 
Flellcat cylinder block is not the same as the 
6.4L block. 

MM: 

Gearheads will appreciate the robustness 
of the Hellcafs forged pistons. Most 
manufacturers steer clear of forgings. 

Obviously, they have their advantages. 

Without really speaking to the how and why 
other manufacturers do what they do, can you 
explain what made the decision for you easier 
to go with a forged piston, because we 
all know that the cost is a lot higher? 

CC: 

Yeah, I mean the cost is much higher but it all 
comes back to the same points, high thermal 
loading on the pistons, high mechanical 
loading on the pistons, the durability cycles 
that we required for this engine to pass, the 


'7he Hemi architecture, with the traditional Hemi 
included valve angles and locations and basic com- 
bustion chamber shape, is retained." -Chris Cowland 
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forged pistons were the robust solution that 
we selected right from day one. We did 
not try and develop a cast-piston solution. 

We made that decision on day one that we 
were going to go with forged pistons. We 
got experience at forged pistons on the Viper 
engine. As you know, the original Viper had 
forged pistons. We went away from forged 
pistons, and then in '13, we’ve gone back 
to forged pistons in Viper, so we made that 
decision on Hellcat early on. 

MM: 

How would you lay out the advantages 
and disadvantages of a forged versus 
hypereutectic piston? A lot of manufacturers 
go with the cast pistons, not just for the 
price, but for expansion stability, emissions, 
blow-by, or cold-start Did you have 
any issues there and if so, how did 
you overcome that? 

CC: 

Yeah, you’re quite right. The expansion 
characteristics of the forged piston are 
typically different to a cast piston. With fuel 
economy being the ultimate driver for the 
majority of engines in production today, the 
cast piston typically offers slightly improved 
friction characteristics because of that more 
controllable expansion. 

The forged piston is usually slightly worse 
from a friction perspective, and we found 
that in a number of our engine developments 
where we’ve run back-to-back forged and 
cast. The huge rating we were looking 
for, the huge loading we were looking for, 
the amounts of friction difference between 
forged and cast on an engine such as the 
Hellcat when we’ve got a very substantial 
supercharger involved in the equation and 
these very high loads, that friction difference 
wasn’t enough to make us interested in trying 
to do a cast piston. 

MM: 

The Hellcat's block must be incredibly 
strong to handle the power. What are 
the highlights of that block? 

CC: 

The biggest difference on the block is the 
cooling strategy around the top of the 
cylinder bores, between the bores. The 6.4L 
Apache block is a very, very strong 
block to start with, but when we look at 
the thermal conditions that we create from 
Hellcat there are some areas that we would 
exceed acceptable fatigue stresses in. But 
also there are some areas where we get 
to high bore temperatures, which cause 
oil lacquering problems. By far, the 
biggest change in the cylinder block is the 


improvement in the top of the cylinder-bore 
cooling. 

MM: 

Let's go back into your mind, back in time. 
You're developing this engine. The design 
goals have been set, and the problems are 
coming at you as to be expected. What was 
the biggest “aha moment'' when you knew 
you had it covered? What was the problem 
and what was that solution? 

CC: 

I think one of the biggest ones for me was 
this whole low-temperature cooling circuit. 
This cooling circuit had been developed 
as part of my advance team — not the SRT 
group — the advanced team for another engine 
program where we’re looking at the ultimate 
fuel economy. The idea of it came from that 
fuel economy engine. Obviously, that engine 
does not run anything like the sort of thermal 
loading of this one. It was the application of 
that low-temp cooling circuit onto the Hellcat 
where we struggled with being able to reject 
enough heat. Not from an engine perspective, 
but from the airflow through the vehicle. We 
obviously have to create a condition where we 
get lots of airflow over these heat exchangers, 
but we also can’t upset the aerodynamics of 
the car because a 200-mph car has to have 
extremely good drag and lift characteristics. 

We spend quite a lot of time on some 
circuits — high-temperature circuits, high- 
speed circuits — in making sure we could cool 
the engine on the low-temperature loop as 
we had been in the initial dynos. Obviously, 
on the dyno we can dial in any temperatures 
that we want, and when we got onto the 
track and we started working through that, we 
sorted out the air flow through the front of the 
car and basically that was the “okay now we 
know that we can deliver the performance we 
want in the vehicle.” 

MM: 

Most of our readers are familiar with 
intercooled supercharger systems and 
air-to-water intercooler systems. When you 
talk about a low-temperature cooling loop 
versus a high-temperature cooling loop, 
are you referring to standard air-to-water 
intercooler systems when you talk about 
high-temperature cooling loops? In your 
low-temperature cooling loop, what kind 
of temperatures are we talking about? 

CC: 

On a traditionally intercooled supercharged 
engine — you’re running air-to-water — we 
would be using the coolant from the engine 
that also cools the engine on one side of the 
heat exchangers and then obviously the air 


from the supercharger on the other. 

We will be using about 90 degrees 
centigrade, which is about 200 Fahrenheit, 
roughly. 200 Fahrenheit water or ethylene- 
glycol mix. We get a Delta T between that 
200 Fahrenheit and whatever the boost 
temperature is coming out of the supercharger. 

On our system we have, we have two totally 
separate water circuits in the vehicle. The 
cooling for the engine runs at this 90-degree 
centigrade, 200-ish Fahrenheit. Then we have 
a totally separate one with a separate pump, 
the fluids don’t mix at all, and we run that 
system at 40 degrees centigrade, so something 
like. I’m guessing, 104 Fahrenheit maybe 
something like that. 

Effectively what we’ve done is we’ve now 
increased the heat- rejection capability of those 
intercoolers because we’ve got colder fluid on 
one side which means that we can drag the 
boost temperatures down even lower. As I said 
before, the reason for wanting to drag those 
boost temps lower, first of all, it’s volumetric 
efficiency. The colder we can make the air, the 
more we can get in. I’m sure your readers are 
very, very used to that. 

Secondly, it’s about the knock performance 
of the engine. The colder we can make the 
incoming charge, the more spark advance 
we can put in the engine, all the more 
compression ratio we can put in the engine, or 
both. Therefore we get more power. 

There is no way we could generate the 
power output that we’re doing if we had the 
superchargers hooked up to only the high- 
temperature loop. We would be significantly 
down on power because the engine would 
knock, and we’d have to retard the spark. 

We’d also lose volumetric efficiency. 

MM: 

Could you put a number on that? 

What's that worth? A hundred horsepower? 

CC: 

It could ... I haven’t analyzed what we would 
lose, but I could well believe it could be 
100 hp, yes. 

MM: 

How do you test an engine like the Hellcat? 

It's a very powerful engine, and I can't imagine 
there's a lot of dynamometers and machinery 
around that could handle that. 

CC: 

Yep, and in fact, when we started this 
program, we had to limit the power output 
of the Hellcat engine to 620 hp, because 
we didn’t have any dyno cells that were 
capable. But it wasn’t just the dyno absorption 
capability. Obviously, there’s a huge amount 
of airflow and cooling air required through the 
dyno cell, and we just didn’t have a facility 
that could handle that. So we actually had 
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a number of test cells upgraded during the 
program to allow us to be able to run the full 
power output for that. 

So that included the fuel delivery systems 
in the test cell, the air delivery systems, the 
cooling systems, and the dynos themselves. 
How do we test it? We actually developed 
some very, very special validation tests for the 
Hellcat. The tests involved recognizing that 
this car is going to be used on the dragstrip, 
it’s going to be used on the track, and it’s 
going to be used on the road, and one of the 
unusual things about SRT is that we don’t 
run away from warranty if the car has been 
used on the track. It’s a car that we expect 
to be used on the track and we develop our 
cars to be fully capable on the track. So the 
new validation test that we have is actually a 
composition of a number of full drag cycles 
where we will run the engine in a transient 
nature running from low speed up to wide- 
open throttle, full power, and that gets 
repeated a number of times to simulate a 
number of drag stops. 

We have a portion where we’re running 
peak torque, and we have a portion when 
we’re running peak power as well, and that 
cycle is repeated and repeated and repeated 
as one of our validation tests. We also do all 
of the typical peak thermal shock cycle testing 
which is one of the nastiest tests that we 
have. That’s a head gasket test. Basically it’s 
the sealing test where we run the engine up 
to maximum coolant temperature and then 
evacuate all of the water out of the engine, 
flush it back with minus-20 centigrade water, 
so we basically make the whole engine 
contract, cool it down as fast as we can, and 
then we do the whole thing again. 

So we run the engine flat out, get it as hot 
as it can, and that cycle repeats and repeats 
and repeats. It’s a horrible test. You actually 
go in the test cell and the engine gets covered 
in frost. The engine will be covered in ... basi- 
cally it just turns white. But you can also hear 
all of the metal expansion and contraction as 
the engine’s cooling down and heating up. 

So you hear the catalyst pinging — you know 
when you turn your car off and you hear the 
ticking of the catalyst? — imagine the base 
engine doing all of that moaning and groaning 
and ticking, so it’s a really, really severe test. 

MM: 

Where was most of the work on Hellcat done? 

CC: 

Ninety-nine percent of the work was done 
internally within the SRT Powertrain team. 


There were a couple of very special tests 
that were done externally, some supercharger 
noise testing, some things like radioactive oil 
consumption testing that we do not typically 
do internally, but the team that designed it 
and developed it were all at Chrysler and it 
was done internally. 

MM; 

Tell us about the supercharger, because 
this is no ordinary bolt-on-style blower. 

CC: 

No, the supercharger is custom-designed in 
conjunction with the supplier IHI. [IHI is the 
supercharger supplier for Mercedes’ AMG 
division. -Ed.] We worked very closely with 
IHI to come up with the overall system that 
we required, and that included this low- 
temperature loop on the intercoolers, and 
included getting very, very good airflow 
through the intake ports. As you know the 
base Hemi architecture flows extremely well 
with the way we’ve got the valve angle set, 
and we wanted to make sure that we didn’t 
cause any restrictions within that intake 
flow. A lot of CFD work on internal flows and 
making sure that we’ve got distribution from 
the screws, through the intercoolers and into 
all the eight individual cylinders trying to even 
those up as much as possible. It was a joint 
effort between the Chrysler and IHI team. 

MM: 

Now when you say intercoolers in the system, 
are you referring to there being a heat 
exchanger on the hot side and one on the 
cold side, or are there multiple intercoolers 
on either side? 

CC: 

There are two heat exchangers inside the 
supercharger, one for each bank. We come 
out of the rotors through a heat exchanger — 
from an air perspective — then into the intake 
ports. Those heat exchangers — or intercoolers 
if you want to call them intercoolers — 
are hooked up with this cold water — this 
40-degree centigrade water — which runs 
through those two coolers. 

MM: 

Are they in series or are they in parallel? 

CC: 

They are in parallel. They are a left bank 
and a right bank. They are totally separated 
from the engine perspective. Left bank and 
right bank. 


MM: 

What’s the deal with this one-way sprag 
on the snout? What does it do? 

CC: 

The supercharger is 2.4 liters in displacement. 
It has relatively large rotors, and even though 
they’re made out of aluminum, they’ve got 
quite a significant inertia. When the engine 
is accelerating the supercharger through the 
belt system, no problem; we’re driving in the 
correct direction for a belt and the tension 
around the belt. When we take our foot off 
the throttle in the car, the engine wants to 
slow down, but because of the inertia of the 
supercharger, the supercharger wants to keep 
going. The supercharger starts trying to drive 
the engine. 

Because of the way the tension is working 
in a beltdrive system, that potentially 
is a challenge for belt dynamics on the 
supercharger. It also loads the gears differently 
within the supercharger. What the one-way 
clutch does is it will only allow torque to be 
transmitted from and to the supercharger in 
one direction — the direction that we want to 
drive it. It will effectively freewheel when the 
supercharger is trying to drive the engine, so 
no loads go into the drive belt under those 
conditions. 

MM: 

Are there any more oats in the feed bag? Can 
guys turn up the wick with a smaller pulley? 

CC: 

[laughs] I am sure that the tuning community 
will go to work on a Hellcat as soon as 
they can get their hands on one. There are, 
obviously, various things that are done to 
increase the performance of engines. We’ll see 
how ingenious some of the solutions are in 
trying to increase the power output. 

MM: 

Other manufacturers have had challenges in 
designing the lube system to manage oil drain 
back, aeration in the oil, and g-forces. How 
have you overcome that in Hellcat without 
resorting to a dry sump system? 

CC: 

The oil pump is an increased displacement 
pump versus the 6.4-liter; because of the 
cooling jets, because of some of the bearing 
requirements, it’s increased. Basically the wet 
sump has revised baffling within it. We have 
our typical SRT development tests relative to 
track testing, figure of eight, circle testing — 
which also includes running them on slicks so 
that we can generate even higher g-loading. 
We have some limits developed from an 
oil aeration perspective and a temperature 
change perspective, so it’s a challenge, 
but it can be done with a wet sump system. 


"...one of the unusual things about SRT is that we 
don't run away from warranty if the car has been 
used on the track!' -Chris Cowland 
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MM: 

At what power level did you deem the piston 
oil squirters necessary? They seem like 
a nice measure of protection. 

CC: 

We actually run piston cooling jets and 
squirters on the [6.4L] Apache engine today, 
so even at 475-485 hp, admittedly with cast 
pistons, we run oil squirters, but the way we 
developed pistons, we basically have finite 
element analysis which comes up with some 
expected piston temperatures, which we look 
at compared to the alloy of the material that 
we’re using, but then we also do something 
called piston telemetry measurements where 
in order to confirm those temperatures, we 
bolt a little transmitter to the bottom of a 
piston, and we hook that transmitter up to 
a bunch of thermocouples in the piston. 

We run the engine, and we basically beam 
the data from the transmitter to a receiver 
so we can see exactly what those piston 
temperatures are doing in the engine. 


We knew this was above a typical 
threshold from how many horsepower 
per square inch or kilowatts per square 
centimeter that you would typically need 
oil piston cooling for, but the way that 
we confirm that we were getting to the 
right temperatures in the pistons was 
both by finite element analysis and then 
confirmation with this piston telemetry 
work. 

MM: 

Did your design team look at direct 
injection at any point, and, if so, 
why did you decide against it? 

CC: 

We’ve looked at direct injection for a while 
on the Hemi architecture. The whole Hemi 
architecture and the way that we have the 
valvetrain laid out is very, very good from a 
flow and a knock perspective. On a direct- 
injection engine you really want something 
that’s more symmetric in the opposite 


plain to what we have. Hemi architecture 
doesn’t really lend itself to direct injection. 
When you look at the benefits of direct 
injection, we believe that the additional 
airflow and therefore volumetric efficiency 
that we get on a high-performance engine 
from having that valve arrangement 
versus the volumetric efficiency benefit 
that you would see from direct injection, 
there isn’t a difference between those two. 

MM: 

This last question relates to the exhaust 
valve bypass in the exhaust system. 

When you engineered that part, was the 
point of it for horsepower or was it for 
sound or for both? 

CC: 

It was mainly for sound. Obviously 
we have a challenge to make pass-by 
legislation but also provide the sound of 
the vehicle that we want it to. I honestly 
don’t know the number. It does help 
performance-wise. But I honestly don’t 
know the number that if you leave 
the valve shut how much power you 
lose. But a lot of it was about trying 
to generate the character of the car 
that we were looking for. MM 


7 am sure that the tuning community will go to 
work on a Hellcat as soon as they can get their 
hands on one." -Chris Cowland 





FOR OUR FULL INVENTORY SEE OUR WEBSITE: 

www.aantesparts.com 
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TEXT AND PHOTOS: DAN FOLEY 


SLICK-BUILT “ 

5r.lALL BLOCK 


HERE’S HOW TO BUILD A 
STRONG-RUNNING, DURABLE, 
PUMP-GAS LA-BASED STROKER. 


PARTI 


upon a time, we 

I 1 11 1" P dropped a budget- 
U I 1 U U built 360 in a 74 
Challenger and ran 12s on the cheap, 
but that was over 15 years ago when a 
12-second e.t. was quick and respect- 
able. Times have changed. Your ride 
needs over 500 hp and better run 11s 
or faster to be competitive with today’s 
classic and/or modern muscle cars. 
Nowadays, if you want a small-block 
that’s a strong street driver, a stroker is 
the way to go. Most know that a stroker 
engine will deliver additional bottom and 
mid-range torque, making street driving 
a more pleasurable experience. 

The stroked 340 small-block that’s the 


subject of this story will be implanted 
into the Slick Challenger you’ve been 
following the last few issues. We’ve 
refinished its tail end (“Getting Some 
Tail,” June ’14), installed a new fuel 
system (“Slick, Stealth Fuel System,” 
September ’14), refreshed its mice- 
infested interior (“Clean, Quiet and 
Cool,” Oc. ‘14) and upgraded/replaced 
the clutch and transmission linkage 
components (“Clutch and Trans 


Connection,” Dec. ’14). If you missed 
those stories, our project car is a ’73 
Challenger Rallye 340 with factory 
air conditioning and the gear-grabbin’ 
Pistol Grip four-speed. The plan back 
in ’99 was to build a 360 to replace 
the original 340, which had spun a rod 
bearing and wiped out the cam/lifters 
back in ’88. Plans changed and were 
put off a few times. Unfortunately, the 
previous owner. Slick, died in 2008. 


“Times have changed. Your ride needs over 
500 horsepower and better ron 11s or faster 
to be competitive with today's classic. . . “ 
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We picked up a standard bore 340 over 10 years 
ago for a 73 Challenger Rallye 340 project, 
which had belonged to a good friend who’s since 
passed away. The clean E-Body was sitting in his 
home garage wounded with a spun rod bearing 
and wiped cam lobes for over 25 years. My goal 
was to bring it back to life. 



The Scat Crankshafts 340/416 rotating assem- 
bly (PN 1-48013BI) was a sight for sore eyes! 

All the rotating/reciprocating parts (forged 
4340 steel crank with a 4.000-inch stroke, 4340 
I-beam rods, forged aluminum pistons, 
chrome-moly rings, main and rod bearings) are 
fully inspected to ensure quality and balanced 
in-house by Scat. This high-quality rotating 
assembly is rated for up to 800 hp. Another 
stroker kit we considered from Scat for the 340 



We brought the 340 block to IDM Speed and 
Machine in Stafford Township, New Jersey (609- 
978-6411). Our LA block went through three 
Amp Pro machines for a thorough cleaning 
before Magnaflux and machine work. First, it is 
baked in the Amp Pro oven on a rotisserie that 
burns off dirt, oil, sludge, paint, and more. Next, 
the block was placed (while bolted to the same 
rotisserie) into the second Amp Pro machine. 
While rotating inside this machine, stainless 
wire media is blasted inside and out to fully 
clean the block. For the third step, the block is 
rotated and shaken side to side to shake out any 
rust particles or stainless media. 



At IDM, each cylinder received a .025-inch over- 
bore on a Rottler boring machine. This machine 
self-centers each cylinder before cutting for a 
rough bore that is perfectly round and straight. 



After boring, the cylinder wall thickness was 
sonic checked on the major and minor side and 
throughout each cylinder. The Chrysler LA motor 
is a thin-wall casting that must be checked 
before any type of performance buildup. Be sure 
there is at least .175-inch thickness between the 
bore and water jacket. Fortunately, our ’72-cast- 
ing 340 showed over .200 inch, and as much as 
.250 inch, in all of its cylinders, giving us the 
green light to move on. 



The Scat rotating assembly features Icon forged 
aluminum flat-top pistons (PN KB744-I-.070, for 
a 4.070-inch bore) with full floating pins and 
spiral locks. The deep valve reliefs will provide 
plenty of piston-to-valve clearance for the 
.600-inch-plus lift COMP Xtreme Energy solid 
street roller cam we’ll be using. These pistons 
are rated to provide 11.2:1 compression with a 
68cc combustion chamber, and 10.8:1 compres- 
sion with a 70cc chamber. They are lighter and 
stronger than stock, which will help the engine 
rev quickly. 


is a 372ci rotating assembly using a 3.580-inch 
stroke crank, but we wanted maximum cubes. 


This resurrection/buildup of the Slick Challenger will be 
dedicated to the memory of its late owner, and instead of 
a 360, we’re building a 416-inch stroker based off a 340 
block. 

In this first installment, we’ll feature the important details 
of cleaning, precision machine work, prep, and re-cleaning 
that is of the utmost importance before assembly of a 
short-block. Also of importance for a long-lasting engine is 
the choice of strong, durable, quality components for the 
rotating/reciprocating assembly, valvetrain, and oiling system. 
For the high-quality engine parts we needed for this type 
of engine build, we put in a call to Scat, COMP Cams, and 
Milodon. Follow along and see the precision blueprinting 
machine work our friends at IDM Speed and Machine helped 
us put into this stroker small-block. MM 


WHAT TO GET! 


DESCRIPTION; 

PN; 

COST; 

SCAT 340/416 ROTATING ASSEMBLY 

1-48013BI 

$1,842.97 

COMP CAMS XTREME SOLID-ROLLER CAM KIT 

CL20-740-9 

$719.97 

COMP CAMS HI-TECH TIMING SET 

3103 

$64.97 

MILODON MAIN STUDS 

81186 

$96.97 

MILODON HEAD STUDS 

80236 

$129.97 

COMETIC MLS HEAD GASKETS (4.125-INCH BORE) 

C5457-040 

$103.17 

EASTWOOD CERAMIC ENGINE PAINT, 1 QUART 

51619ZP 

$34.99 

EASTWOOD URETHANE ACTIVATOR 

21854Z 

$14.99 

CLEAN BLOCK (AMP PRO THREE-STEP) 

N/A 

$80.00 

MAGNAFLUX BLOCK 

N/A 

$55.00 

SONIC TEST BLOCK 

N/A 

$80.00 

CYLINDER BORING & HONING (TORQUE PLATE) 

N/A 

$240.00 

ALIGN HONING MAINS 

N/A 

$150.00 

SQUARE DECK BLOCK 

N/A 

$120.00 

INSTALL CAM BEARINGS 

N/A 

$30.00 

INSTALL FREEZE AND GALLEY PLUGS 

N/A 

$20.00 

ASSEMBLE SHORT-BLOCK 

N/A 

$250.00 

DEGREE CAMSHAFT 

N/A 

$60.00 
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TECH I SLICK-BUILT SMALL-BLOC 


Each perfectly flat main cap is torqued to spec, 
then measured. Each cap is remeasured many 
times during the line honing process until each 
cap measures precisely the same. Notice the 
Milodon main studs (PN 81186). These studs 
will add that extra measure of strength holding 
the mains and crankshaft in place. 


On IDM’s large Kwik Way surface machine, our 
block was square-decked so there would be a 
.003-inch piston-to-deck height at each corner 
and across the deck. Shop owner and master 
machinist Ed Hickey performed this task and 
used CBN-type cutters for an ideal deck surface 
for the Cometic MLS head gaskets we’ll be using. 


IDM then honed the final .005 inch on a Sunnen 
CV-616 Cylinder King for the .030-inch overbore. 
Cylinder honing with deck plates simulates the 
head being torqued in place for perfectly round 
cylinder bores. Milodon studs (part No. 80236) 
were used to secure the torque plate and will 
provide the same torque load to the block and 
heads when the engine is assembled. 


"The stroked 340 small-block that's the 
subject of this story will be implanted into the 
Slick Challenger you've been following. . . " 


Next, we checked the piston-to-deck height at 
each corner of the block. The left deck checked 
in at .012 inch, front; and .015 inch, rear. The 
right deck was .008 inch, front; and .004 inch, 
rear. Most production blocks do not have square 
decks and will require machining to be level. 


Eastwood’s Ceramic Hi-Temp Engine Paint 
(Chrysler Blue, PN 777 51619 ZP) is said to 
withstand temps up to 650 degrees. It’s more 
heat-, chemical-, and chip-resistant than any 
spray can engine paint. It can be brushed or 
sprayed on but needs to be mixed with its 
activator first (PN 21854Z). 


Another essential part of the rotating assembly 
is Scat’s forged 4340 I-beam connecting rods 
(PN 2-ICR6123-2124). These heavy-duty rods 
include rugged ARP bolts, plus they are 
designed to provide sufficient rod-to-block 
stroker clearance. They’re made to handle 
up to 800 hp. 


Next, we placed the Scat 4.000-inch stroke 4340 
forged crank (PN 4-340-4000-6123) in the 
block. Connecting rod-to-block clearance was 
plentiful at .080 to .100 inch (.060 inch mini- 
mum). The crankshaft counterweights showed 
sufficient clearance at .040 to .060 inch (.040 
inch minimum). Scat has strived to offer a stro- 
ker kit that will not need any clearance grinding 
to the block. It’s still a good idea to check stro- 
ker clearance, as block castings can differ. 


These high-quality components are also 
included and finish off the Scat rotating assem- 
bly: Total Seal file-fit rings (PN ST4070-5), Clev- 
ite rod bearings (PN MS-540H), and Clevite 
main bearings (PN CB-481HN). 


Each main journal cap was cut precisely to be 
perfectly flat on a Sunnen cap-grinder machine. 
Most production caps will show to be on a 1- to 
5-degree tilt. When a main cap has a slight tilt, 
there will not be even clearance across the 
bearing or an even torque load at the fastener. 


32 


moparmuscle.com 








We then installed new PTFE-coated cam bear- 
ings from Dura-Bond (PN PDP-16T), then the 
Scat crank, timing set (COMP Hi-Tech, PN 3103), 
and cam (a COMP Xtreme Energy solid-roller 
and lifter kit, 248/254 degrees duration and 
.616-/.622-inch lift with 1.6 rockers, PN CL20- 
740-9). These were final installed only after 
checking the rod and main clearances. The cam 
card specified an installed centerline of 106 
degrees for 4 degrees of advance. We elected, 
however, to leave our cam at its dot-to-dot 
installed centerline of 108 degrees, for 2 
degrees of advance over spec. 



Here’s our assembled short-block awaiting its 
Milodon Road Race oil pan, Edelbrock RPM alu- 
minum heads, and RPM Air-Gap intake. These 
components will make a nice combination for a 
strong-running, pump-gas small-block. Next 
time we’ll finish up with the long-block. 


SOURCES 

COMETIC CASKET 

800 - 752-9850 

WWW.COMETIC.COM 


COMP CAMS 

800 - 999-0853 

WWW.COMPCAMS.COM 


EASTWOOD 

800 - 345-1178 

WWW.EASTWOOD.COM 


IDM SPEED AND MACHINE 

609 - 978-6411 


SCAT CRANKSHAFTS 

310 - 370-5501 

WWW.SCATCRANKSHAFTS.COM 



^ WHEEL. 

:C3^iviiic> 


WE HAVE THE RIGHT 
TIRES & WHEELS 
FOR YOUR MOPAR! 


Best Deal, Great Value 

Purchase a complete set of tires and wheels of your 
choice and hove it mounted, balanced and NITROGEN 
filled for FREE! Over a $100 Value! 




m 
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BFGoodrich Silvertown 
Redline Radials 

starting at $199 


BFGoodrich Radial T/A 
(over 20 sizes!) 
Starting at $91 


Firestone Wide Oval 

starting at $205 




M&H Cheater Slicks 


M&H Drag Radials 



(Perfect for Pro Street cat^) 
Starting at $158 


Starting at $205 


Starting at $215 






O Rocket Strike 

Rocket starting at $190 


O Rocket Injector 

Rocket starting at $190 


O Rocket Fuel 

Rocket starting at $190 



SPEAK 
TO A TIRE 
& WHEEL 


EXPERT 




^rH 866-922-3823 


www.cokertire.com 









TEXT AND PHOTOS: JOHNNY HUNKINS 

TIG, YA DIG? 

AN EXPERT AT MILLER ELECTRIC 
SHOWS HOW TO TIG WELD 
CAST ALUMINUM WITH THEIR 
ULTRA EASY MULTIPURPOSE 
SYNCROWAVE 210. 


welding isn’t rocket science, 
it’s actually closer to nnetal- 
lurgy. We get it. Most hob- 
byists are at the limit of their comfort zone 
with MIG welding, and mostly in non-criti- 
cal areas at that. Our goal with this story is 
to let you in on a little secret: TIG welding 
is not only very rewarding when you get it 
right, it’s been made a ton easier by Miller 
Electric with their new Syncrowave 210 
machine. More about that in a minute. 

When most folks think about welding, 
they think about MIG — metal inert gas. 


This relatively simple process uses the 
workpiece as one electrode and the 
filler material — ^fed by a gun — as the 
opposite electrode. When the arc forms, 
the electrode melts and becomes part of 
the weld. The electrode is sacrificial, and 
because the process is so simple, most 
people can get the hang of it quickly. Oh, 
and the integrity of the weld is dependent 
on an inert shielding gas — a mix of argon 
and carbon dioxide. This gas displaces 
the oxygen and nitrogen found in the 
atmosphere, and shields the weld from 


interacting chemically with the atmosphere. 
This eliminates or reduces oxidation and 
embrittlement throughout the weld, making 
it strong and durable. 

TIG, an acronym for tungsten inert gas. 

Is also called gas tungsten arc welding 
(GTAW). In this somewhat different process, 
a plasma arc is created whereby the 
workpiece acts as one electrode, and a non- 
consumable tungsten probe acts as the other 
electrode. The filler material is provided as 
needed by a filler rod of the same or similar 
material to the workpiece, and is artfully 
dipped by the operator into the molten 
puddle created by the plasma arc. The 
process of regulating the heat and speed of 
the weld is an acquired skill, and requires 
some practice to be proficient. The power 
of the plasma arc and thus the heat 
(which determines the width and depth) 
of the weld puddle is determined by the 
operator via a foot pedal, which varies the 
amperage of the arc. 

Sound complicated? It usually is. 

That’s because there are a lot of variables 
in TIG welding, like the work material, 
polarity, amperage, balance, filler material, 
and your own dexterity. But what if there 
was a welder that made all the right 
settings automatically for you, leaving you 
to practice your TIG technique without 
worry? What if that welder also did stick 
welding, and came with an optional spool 
attachment to MIG weld aluminum, mild 
steel, and stainless steel? What if you could 
plug it into either 230 volts or regular 115- 
volt household power? What if that welder 
was lighter, physically more robust, and 
boasted a brick-and-mortar dealer network 
with over 500 local stores? Yeah, you’d 
suddenly be giving it some serious thought. 
In case you’re wondering, that welder is 
Miller Electric’s Syncrowave 210 ($2,678, 
base). 

Here, we’re only going to be dealing 
with TIG welding cast aluminum, but the 
technique is similar for all ferrous and non- 
ferrous materials. TIG welding is far and 
above the most versatile form of welding 
you can do, so it pays to become proficient 
and to have the right gear. Besides cast 
aluminum, you can TIG weld a multitude 
of metals, including stainless steel, billet 
or extruded aluminum, cast iron, nickel, 
magnesium, copper, and titanium. And 
with the right alloy filler, you can even join 
dissimilar metal types, like cast iron and 
steel. The news here is that one welder — 
the Syncrowave 210 — can do it all. You will 
literally only need one tool for all your needs. 

Eor our story here, we had an 
unanticipated need to cut and weld the 
inlet neck to our big-block water pump 


"TIG welding is not oniy very rewarding when 
you get it right, it's been made a ton easier. . . " 
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The 210’s power supply is inverter-based, as 
opposed to a transformer. This enables it to run 
on either 230 or 115 volts, and it can operate in 
AC or DC modes for TIG welding. The inverter 
also allows the user to vary the waveform and 
phase to vary the balance to optimize cleaning 
during AC operation. Best of all, inverter power 
supply technology is lighter in weight, and can 
handle more physical abuse than a transformer. 



You’d expect a lot more dials, switches, and but- 
tons on a machine that does as much as the 
210, but Miller has wisely hidden them in menus 
opened with the small square button. The main 
dial selects AC TIG, DC TIG, MIG, and DC stick 
welding. Within each, the parameters are 
adjustable, but with a difference: the Pro Set 
feature calls out recommended settings for sim- 
ple, novice operation. TIG fans take note: The 
210 offers pulsed operation with frequency 
adjustment. This produces even heat and a 
beautiful “row of dimes” with very little effort. 


housing. There was an interference issue 
between an oil feed fitting on our Indy 
Maxx aluminum block, and the cooling 
hose feeding the inlet side of the water 
pump housing. We ordered an extra cast- 
aluminum water pump housing from 
Bouchillon Performance and took it over 
to Motech Performance where work is 
proceeding on our ’68 Valiant project car. 
At Motech, we took a close-up look at the 
existing entry angle, and calculated that 
the inlet only needed to be 10 degrees 
higher to miss the oil fitting on the block. 
Chris Field of Motech was on hand to help 
us measure and cut the water pump inlet 
neck, the idea being to cut it at a slight 
5-degree angle, then rotate the end 180 
degrees for a total offset of 10 degrees. 
With the cut cleaned up and the surface 



Underhood, there’s plenty of room for accessories, 
including an optional Spoolmate 100 gun. The Spool- 
mate can handle either aluminum, stainless, low- 
carbon steel, or self-shielded flux-core filler for MIG 
welding, and is almost as simple as using a glue 
gun. For critical finesse operations like our water 
pump, however, TIG was our weapon of choice. 



Many of Miller’s welding machines now come 
with voltage-sensing technology, allowing Miller 
welders to be plugged into a variety of power 
sources. Called MVP (multi-voltage plug), the 
power plugs can be swapped in seconds to work 
on either 115V or 230V — a big advantage for the 
home-based DIY guy. 



TIG welding aluminum isn’t something we set 
out to do, but sometimes the need to TIG crops 
up — you never know until you need it! Here we 
have an aluminum water pump housing with its 
inlet facing an AN fitting that’s part of the lube 
circuit on our Indy Maxx block. All we need is 
1/8-inch clearance to get the radiator hose on 
without interfering. TIG welding to the rescue! 


prepped for welding, he headed off to 
Miller Electric’s training center in Rancho 
Cucamonga, California, where Miller’s 
industrial district manager. Josh Sprinkle, 
guided us through the simple procedure of 
welding our modded pump housing. MM 



We decided to cut the water pump housing inlet 
neck at a 5-degree angle, then rotate the end so 
that it aims up 10 more degrees. We didn’t want 
any more angle because we didn’t want to affect 
coolant flow or cause interference on the radia- 
tor hose with the power steering pump, which 
resides just above and to the side of the inlet. 



A reciprocal saw on the inlet neck made short 
work of the cut. We then took the time to dress 
the cut and clean the area around the planned 
weld area. Impurities from lubricants, dirt, and 
coolant can build up on the rough cast surface 
and cause defects in the weld. 



All the action happens from the business end of 
the TIG torch. The cable carries both the power 
for the arc, and the shielding gas. In some Miller 
models, the torch also has a fingertip controller 
for the amperage that takes the place of the foot 
pedal. The end has a sharpened tungsten elec- 
trode that strikes the arc; it resides in a ceramic 
shield called a nozzle, which is designed to 
keep the argon shielding gas around the plasma 
arc and weld pool. 


. . there are a lot of variables in TIG welding, 
like the work material, polarity, amperage, 
balance, filler material, and your own 
dexterity." 
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TECH I TIG, YA DIG? 




TIG welding is a choreographed dance among 
the torch, the filler rod, and the foot pedal. Note 
that the torch faces in the direction of weld 


movement to keep the weld enveloped by the 
shielding gas. The torch can be moved in a 
slight spiral or a slight zigzag in order to 
broaden the weld puddle and even out the heat. 
The filler is dipped into the puddle to add mate- 
rial as needed. Some TIG welds can be done 
without adding filler — ^these are called autoge- 
nous, and essentially fuse the two halves of the 
workpiece with the material that’s already there. 



TIG welding cast aluminum should always be 
done with pure argon gas, not an argon/C02 
mix, as is common with MIG welding. For welds 
needing deeper penetration, an argon/helium 
mix is recommended. Gas flow should be regu- 
lated between 16 and 18 cubic feet per hour for 
aluminum up to half an inch thick. If the weld 
puddle is disrupted by ambient airflow, flow 
should be increased to 20 cfh. 


SOURCES 

MILLER ELECTRIC 

WWW.MILLERWELDS.COM 

MOTECH PERFORMANCE 

951 - 813-3550 

WWW.MOTECHPERFORMANCE.COM 


"The news here is that one welder-the 
Syncrowave 210-can do it ail You wili iiteraiiy 
oniy need one tool for aii your needs." 



The real art of TIG welding is adjusting the heat 
and thus the size of the weld puddle, and that’s 
done with the foot pedal. With the Miller Syncro- 
wave 210, the max amperage is set at the welder 
and the foot pedal operates within that range. 
The advantage is that for small, finesse welding 
you can lower the maximum amperage and the 
foot pedal will provide more granular control. 

The weld arc is initiated by the foot pedal, which 
automatically supplies the nozzle with a flow of 
shielding gas prior to striking an arc. 



After welding, the excess bead was carefully 
ground down level with a file to examine for 
porosity. We found surprisingly little. More filler 
was added to these isolated areas, then the 
affected areas were “washed in.” This is a pro- 
cess where the torch is used to heat the area 
without adding more filler. The idea behind 
“washing in” is to more evenly mix the filler 
material with the native material over a broader 
area. This reduces porosity further and makes 
the union stronger. 



The two most commonly 
used aluminum filler rods 
are 4043 and 5356. In 
general, 4043 (and 
Hobart Filler Metals’ new 
4943 alloy filler) is more 
forgiving in terms of weld 
parameters (shrinkage, 
cracking, ductility, and 
flow), it gives better pud- 
dle control, and can be 
used with a wider variety 
of base alloys. On the 
other hand, 5356 offers 
greater tensile strength, 
but its ease of welding is 

considered a bit lower than 4043. Due to the porosity of our cast aluminum, we used the 4043 silicon 
alloy, which is superior at mitigating porosity and oxidation in the affected weld area. Filler rod thick- 
ness ranges typically between 1/16 and 3/16 inch in diameter, and comes in 1/32-inch increments. 



These before-and-after images show the subtle change in the angle of the water pump inlet nipple. 
If we want to restore the cast appearance to the weld area, we can hit it with some silicon media 
in a blast tank. No one will know the difference! 
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ADD 20 HORSEPOWER TO YOUR MOPAR IN MINUTES! 


TRINITY TUNER & MONITOR: 


INTUNE HANDHELD TUNERS: 


Preloaded performance tunes 
Monitors & logs vehicle functions 
Customizable on-screen gauges 
Checks and clears DTCs 
Programmable LEDs 
Windshield mount included 


Preloaded performance tunes 
Log vehicle functions 
Do it yourself installation 
Color touch screen 
Checks and clears DTCs 
PC and Mac OS X Updates 


DIABL®SPORT 

WWW.diablOSport.com/ads/mopar *Check website for latest release info 561 . 908.0041 

Not legal for sale or uao In California on pollution - confroiiad vahicloa. 





AUTO METAL DIRECT 


TEXT AND PHOTOS: MARK EHLEN 

SIDE GLASS 

REPLACEMENT 

HERE’S THE LOWDOWN ON 
SIDE GLASS, REGULATORS, 

AND WINDOW ALIGNMENT ON A 
MOPAR A-BODY. 


Funny 


thing about 
working on 
classic mus- 


cle cars, it seems the more work you 
do the more things you notice that 
could use attention. You paint the car 
and decide that while you are at it you 
should probably restore or replace the 
trim. You rebuild and detail the engine 
but now you just can’t bring yourself to 
put it back into the un restored engine 
bay. You replace the windshield and 
now the rest of the glass that you used 
to think looked pretty good appears a 
little dull. 


Well, this is why we have been following 
owner John Balow’s personal ’68 Barracuda 
as it makes its way through Muscle Car 
Restoration’s progressive restoration process, 
one that allows customers to tackle one 
bite-sized project at a time and not be 
overwhelmed with trying to do it all at once. 
This time we are going to show you how to 
reinstall and adjust side windows. 

Whether you intend to replace your door 
glass, remove it to polish it, or are just tired 
of having to wiggle a quarter window to get it 
to go up and down, we’re going to show you 
how to make everything look and work like 
new again! MM 



This is all of the quarter window parts. You’ll 
have a regulator, the rear and front run chan- 
nels, three rollers (one is bolted to the other 
side of the frame), and the quarter glass. 



Thoroughly clean and inspect your regulator. If 
yours has gotten sloppy, find a good used one as 
they really are not repairable. 



Broken guide rollers are not uncommon. New 
ones are available from YearOne. This one rides 
in the rear run channel and slot number one. 



Do not attempt to remove the glass from its 
holder. If your glass is bad, you’ll be replacing 
the whole assembly. Pay attention to the num- 
bered slots. You’ll be referring back to these as 
we begin reassembly. (Note: Most of the assem- 
bly photos are of the opposite side.) 
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Use high-temperature wheel bearing grease or 
white lithium on the roller guides, the channel 
edges, and the regulator pivot points. 



There are two of these roller guides, one floats 
free in slot number three while the other is 
bolted to the window holder. 



When you are ready to reinstall the quarter win- 
dow, start by installing the regulator first but 
don’t tighten up the bolts because you will be 
removing them again in a minute. Ne}ct, insert 
the glass and let it rest on the bottom of the 
quarter. Put some tape over the sheet metal 
edges to avoid scratching the window as you 
lower it in place and watch that you don’t 
scratch the window on the regulator. 



Insert the single roller into slot number one and 
slide it to the rear. Now unbolt the regulator and 
move it so you can insert the regulator roller 
into the same slot. With that done, insert the 
lower regulator roller into slot number two. Note 
the fixed guide roller just above this slot. You’ll 
be slipping the forward run channel into it dur- 
ing the next step. Lastly, slide the third regulator 
roller into the run channel that’s welded to the 
body and rebolt the regulator in place. 



The front window channel is next. Slide the roller 
guide into slot number three and then lower the 
window. Now take the channel and slide it 
through the fixed roller guide and into the one 
you just placed in slot number three. There is a 
tab in the channel between the rollers — it will 
later bolt to a slot on a bracket that will allow the 
bottom of the window to be moved side to side. 



The stud at the top of the track goes into this 
slotted hole. You’ll use the small nut and stud to 
move the channel in or out to adjust the front of 
the window. 



The rear window channel is next. You’ll need to 
roll the window up until you can see the single 
roller in this hole. Slide the channel over the 
roller and line up the two adjusting studs; spin 
on their nuts and tighten in place. These studs 
are for the side-to-side adjustment of the rear 
of the window. 



With the window still in the up position, bolt in 
this brace and attach the tab mentioned earlier 
at the bottom of the front run channel. The slot- 
ted hole in the brace allows side-to-side adjust- 
ment of the bottom of this channel. 



The two lower regulator bolts are in slotted 
holes that will allow you to rotate the glass front 
to back. 



There is a window-up stop at each end but these 
can only be roughed in until the door glass and 
all of the weatherstripping is in place. 



REGULATORS: 

HOW IT ALL WORKS 

Here are the different adjustment 
points for a '68 Barracuda quarter win- 
dow. Most other cars will be similar. 
Points A and B allow you to move the 
front run channel side to side, which 
will adjust the leading edge of the win- 
dow left or right if you move them in 
the same direction or tip the top of the 
window in or out if you move them 
opposite one another. Point B will have 
a greater tipping effect. C and D work 
basically the same for the rear channel. 
The regulator pivots at point E, so mov- 
ing the bolts at F will rock the window 
front to back. Because the pivot point 
is near the front, this effectively allows 
you to raise or lower the rear corner of 
the glass. G and H (not installed yet) 
are the window-up stops that prevent 
over-raising the window. 
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TECH I SIDE GLASS REPLACEMENT 



The side and vent windows install as a unit. Be 
sure the vent widow channel is clean; lube it 
with some white lithium, then slide the door 
window into the vent window channel. 



Put some grease on the vent window pivot 
as well. 



Just like with the quarter window, clean and 
grease the window channel and the regulator. 
Bolt the regulator loosely in place. 



An eictra pair of hands would be very helpful for 
this step. Starting at the back of the door and 
with the assembly rotated 90 degrees, insert the 
bottom of the vent window channel into the win- 
dow opening, rotate the windows back to paral- 
lel, then slide them forward and insert the win- 
dows into the door. 




You’ll use this stud at the end of the vent window 
frame to tilt the whole assembly to the front or 
back to align the vent window with the A-pillar. 



At the very front corner of the vent window, this 
slot allows vertical placement of the window 
frame. Leave the bolt a little loose for now and 
lower the window into the door watching out for 
the regulator on the way down. 



This slotted tab supports the back half of the 
vent window frame. You’ll loosen the bolt 
through this access hole in the inner door frame 
so you can adjust the rotation, and rise and fall 
of the vent window. 



Side-to-side and fore-and-aft placement of the 
bottom of the front window channel is set by 
accessing this stud through a hole in the bottom 
of the door. You’ll use this mostly to tip the top of 
the glass in or out. 



You’ll need to unbolt the regulator to slide the 
roller onto the window channel. Roll the window 
all the way up when you are done. 



With the window up, install the rear channel. 

The two bolts on either end of this channel allow 
you to move the glass side to side and tip the 
top in or out. Before you begin adjusting your 
windows it is critical that the door first be prop- 
erly aligned and that any new weatherstripping 
is in place. 



Start your adjustments by setting both the angle 
and the height of the vent window to the A-pillar. 
The door window should now match up pretty 
close to the top weatherstrip but it’s possible 
that you may need to slightly rotate the entire 
assembly. Neict, adjust the rear channel so the 
top edge of the glass is even, front to back, with 
the weatherstrip. Set how tight the window fits 
against the weatherstripping by tipping the top 
of the window in or out. You can check this by 
closing the door on a new dollar bill. You’ve got 
it right when the bill will pull out but not easily. 


SOURCES 

MUSCLE CAR RESTORATIONS 

715 - 834-2223 

WWW.MUSCLECARRESTORATIONS.COM 

YEARONE 

800 - 932-7663 

WWW.YEARONE.COM 
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WINDOW 

ALIGNMENT 


As you can see, our quarter window 
is too far inboard. The top of the glass 
also needs to be tipped out a little. 

Both can be adjusted by working with 
the front window channel until the door 
glass seals tightly against the leading 
edge of the quarter window. As you are 
doing this, keep an eye on the top of 
the glass to be sure that a good seal 
is maintained against the top weather- 
strip. Don’t be afraid to move the door 
glass inboard a little if necessary. You 
also need to check the vertical align- 
ment between the windows. Rotate the 
quarter window if this is off. Expect to 
do some fiddling to get everything just 
right and don’t forget to roll each win- 
dow up and down a couple of times 
to check for smooth operation. It’s also 
a real good idea to run a hose around 
the windows to check for leaks before 
you replace the door panels. 



Bolt-on engine swap kits — 
No k-member changes. 
A,6,F,M,J,-body 
^ ■n*'* 

‘ 67 -nA-bO(fyV 8 ' 67 - 72 A-Body 73 &upA 3 ^ 4 iJ 

ASMetoB/RB SCto 273 / 318 or S 8 to 273 / 318 ir 

34 (V 3 eO 340/360 

Bolt new engine to factory specs on^ original 
k-member; no welding or elkxxate fabrication. Biscuit 
kits include powder-coated brackets, insulatas & bolts. 
Spool kits include brackets, polyufetbane inserts, bolts 
$159-»-$18S&H. 

426 Hemi swap kits! 

62-72 B, 70-74 E, 66-73 C-body 

Spool mount Strength 
& msuiaton. No 
wekfng or fabricaboa 
bolts to factory 
specs on V8 a B/R8 
k-member. Fits ohginal 
& crate Hemi. 
$259-»-$18S&H. 


Poly replacement spool mounts 

738iup A.B.F.M.J- 
body small block & 
B/RB. Just like original 
-only better, with 
durable urethane 
inserts For 318. 
340/360 or B/RB 
$159-i-$18S&H 


Polyurethane tranny mounts 

Durable polyurethane, 
early & bolt thru 
styte - ‘62 & up. Also 
conversion mount for 
‘66 & up trans into 
‘62-65 B-body. 

$81 +$13S8iH 

New...Shift, Park, Throttle and 
Speedometer Cables! 

Wtf O 

Premium cables built using the finest materials available 
for long life and good looks. The inner cable and housing 
are custom made for us and duplicate the original in 
every way. with the exception of the use of improved 
modem materials. Call for pnctng and availability. 





Hard to find! 

Factory replacement & swap kits 

m-Mim 
$144418 S 8 K 
340 / 360 . $ 144 - 
$18 S 8 ^ 

(Pictured) 


62-65 B-Body Brits 63 - 66 A- 6 ody 67 - 72 ABody 

$144418 S 8 ri 273/318 or 340/360 273/318 cr 340/360 

340 / 360,81444 $144418 S 8 H $ 1444 $ 18 S&H 

$ 18 S 8 ri 



Fast install, easy fit! 
Hi-flow B/RB Tri-Y headers 



20% step-up. 1-5/8" - 2"- 2 1/2". For automatic, 
power- steerino or manual. doesn‘t capture starter 
(mini-starter o.k.). Easy install with engine in place '67 & 
up A.B.C.E.F.M.J and ‘62-66 6-Body $525 uncoated. 
$610 w/chrome. $775 w/teramic $35 S&H. 



Revolutionary urethane mounts with internal 
locking plates that prevent blow-outs while 
dampening vibrations transmitted from the 
chassis. Available for ‘67-72 A, ‘62-72 B. ‘66-73 
C. ‘70-74 E-body VB & Bri«. $159 $15 S&H. 
B & E-body original 426 Hemi. $263-t- $1 5 S8H. 


y9S!GECAT»X3^ 

call 206-314-1151 Id Older 

Cliack. moMy ordv or COO. 

OkmmmmUKX mmmrn 

Ask about our active service military discount 

www.engine-swaps.com 

New Features! lew Pioiiucts! Tech Tips! M Mom 







BY CHRISTOPHER CAMPBELL 
PHOTOGRAPHY BY KEVIN MCKENNA 


SEAT 


TMI’S PRO SERIES SEATS FOR MOPARS OFFER A 
CUSTOM INTERIOR FOR AN OFF-THE-SHELF PRICE 


I m 3 good look at the seats 
I ^ Q in your muscle car. If 
A lU they’re stock, they’re 

flat as a board, right? That was just the 
standard shape of seats for decades in 
America prior to the mid 1980s. That 
basic shape plus a seatbelt works fine for 
straight-line blasts, but when we start ask- 
ing for more grip in the cornering depart- 
ment, those flat seats start becoming 
an impediment to all the improvements 
you’ve made. 


That’s because no matter how well 
belted you are, if a seat doesn’t have side 
bolsters to prevent your hips and shoulders 
from sliding across the seat surface, you’ll 
end up fighting to hold yourself in place 


while simultaneously trying to turn the 
steering wheel. Think about it this way: not 
only is your attention split, thereby slowing 
your reactions, but your arms and body 
are tensed to hold yourself in the seat and 


T . . when we start asking for more grip in 
the cornering department, those fiat seats 
start becoming an impediment to aii the 
improvements. . . " 
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The TMI Pro-Series low-back bucket seat begins 
with a brand-new custom tube frame from TMI 
that’s much stronger and more versatile than 
anything OEM from the 1960s. 



TMI builds each seat by hand and the tools they 
use are very simple hog ring pliers and hog 
rings, rods, and diagonal cutters. Also needed 
are interior trim adhesive and some baling wire. 



Here’s a pro upholstery tip: Use a thin plastic 
bag over the seat foam to ease slipping the 
upholstery over the new foam. 



Baling wire is pulled through the wires molded 
into the foam and around the frame rods to 
secure foam to the frame. 



Next, the technician inserts the listing rods into 
the loops on the inside seams of the upholstery. 


Hog rings are pinched into place in several 
spots to keep the listing rods secured to the 
molded-in wire in the seat foam. 



Space the rings out pretty evenly to make sure 
there is enough bite to keep everything in place. 



Now it’s time for the good-looking part! With the 
inserts hog-ringed down, the upholstery is rolled 
over the edges of the foam, then smoothed and 
stretched tight as you go. 


cannot respond as crisply as they could 
otherwise. Trust us, it’s far better to only 
give your arms one job, and that’s to direct 
the car. 

So now you can see why in the past 
couple decades seat bolsters have become 
a given on new cars. We’re actually so 
used to them now that you probably 
haven’t noticed that any given modern 
commuter sedan has more bolstering 
in the seat than any vintage muscle car 
ever did. That’s just unacceptable. For 


some, the option to switch to a modern 
high-back sport seat fits with the look 
of their project, but if you really want 
to maintain that vintage vibe, you have 
to stick with something that looks more 
retro. Thankfully, TMI has stepped up to 
fill in that gap with their Sport, Sport II, 
Sport R, X, XR, and now Pro Series seats 
that offer modern, aggressive bolstering 
on the top and bottom sections for more 
driver control. Moreover, these still retain 
a lower-back-style option that look more 


appropriate in a vintage car. 

After long being absent from the Mopar 
scene, TMI is stepping into our arena with 
these all-new seats that will be available 
in both low- and high-back design. To 
see what goes into crafting a pair from 
scratch, we visited TMI’s headquarters 
where they were busy creating the Pro- 
Series Sport XR Seats for a SEMA debut 
car: a ’66 Coronet known as Project 
Ragnet, owned by American Powertrain. 
Here’s how they did it. MM 
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"...if a seat doesn't 
have side bolsters 
to prevent your hips 
and shoulders from 
sliding across the 
seat surface, you'll 
end up fighting. . . " 



On the backrest upholstery, the technician stretches 
it around until the zipper seam meets, and he can 
zip the backrest closed. We love that simplicity. 



To secure the bottom edges of the upholstery to 
the frame, it’s stretched tight and J-clips are 
slid over each edge and onto the frame rods. 


"Thankfully, TMI has 
stepped up to fillin 
that gap. . . " 



You may need to go back and massage the 
upholstery over the bolsters a bit to remove 
wrinkles. Use a touch of steam for this. 



With all the upholstery stretched tight, next he 
bolts the seat track sliders to the bottom of the 
seat frame. 



Next up is the hinge and tilt assembly. This goes 
together quickly on the bottom side with all 
supplied hardware. 



You may have to fish around a bit to locate 
the hinge mount hole on the top half, but once 
you’ve found it, alignment and installation 
is simple. 



Looks great, doesn’t it? The price of a pair of these premium Sport XR seats is quite reasonable at 
around $1,800 MSRR front. (Base models start at $1,200.) TMI also offers various sizes of rear seat 
upholstery in oversized sections to allow a trim 
shop to cut it to fit the rear seat and panel con- 
figurations. Small, medium, and large trim sec- 
tions will be offered to complete the interior of 
your car so it matches the TMI Pro-Series seats 
in the front. 


SOURCES 

TMI 

888 - 460-0640 

WWW.TMIPRODUCTS.COM 
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Sa^tiffood 


DO THE JOB RIGHT. 
800-343-9353 




PRO FAB KIT 

TIG WELDER & PLASMA CUTTER 


TIG 200 AC/DC: 

• 1/4”-thlck welding capacity 

• 110vACor220vAC 

• Aluminum welding capability 


VB^-CtlT60: 

• Cuts steel, stainless & aluminum 
from 24-gauge to 7/8" 

• 220vAC 




MIG 175 WELDER 

W/ FREE SPOOL GUN 


TIG200 cfTrriW 
WELDER I 

AC/DC 

Features: ^ 

• 1/4" -thick 
welding capacity 

• 110vACor220vAC 

• Aluminum welding capability 


Features: 

• Welds mild & 
stainless steel, 
24-ga.to5/16" 

• Welds aluminum, 
14-ga.to1/4" 4 

• 30-175-amp 
welding range 










Item 

#12746 


Item #12012 


Item #14390 




100 LB. SODA 
BLASTER 

Features: 

• lOO-lb.-capacity hopper 

• Requires as little as 
10cfm@90 psi 

• Easily converts to abrasives 


CONCOURS 
HVLP PAINT GUN 


DUAL VOLTAGE 
POWDER GUN L ^ 

2 VOLTAGE SEUINGS 
FOR COMPLETE COVERAGE! 

Features: ' 

• Extremely durable finish item ^ 

• Fast coat & cure time #1 1 676 

• Low 1 5,000-volt setting ^ 

• High 25,000-volt setting ^ 

for multi-coat coverage jjh 

over larger areas 


Features: INCLUDES 

• Indudes 1 stainless steel 1.2 TIP 
needle/hozzle/air cap (1 .2mm) 

• Compatible with solvent and ^ 

watBftxyne coatings 








SAVE'S^ Item #50095 


Item #51550 




MECHANICS 

GLOVES 


MAGNETIC 

PLASMA 

CUTTING 

STRIP 


HEAVY-DUTY 

JUMPER 

CABLES 


TWIN HAMMER 
COMPOSITE 
IMPACT WRENCH 


DRIVE 
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DUMMY-PROOF EFI 


QUICK FUEL TECHNOLOGY’S NEW EFI SYSTEM LETS 
ANYONE GET INJECTED IN A SINGLE AFTERNOON. 
WE SHOW HOW ON A ’72 CUDA! 


decades, the long laundry 
list of complaints against 
EFI haven’t changed. It’s too 
complicated, too expensive, too difficult 
to install, and too ugly. Fair enough, but 
have you checked out the newest options 
lately? In recent years, aftermarket EFI 
systems have entered a Renaissance, and 
are now just as idiot-proof as a carb. Bet- 
ter yet, by emulating the look and feel 
of a four-barrel carburetor, installing one 
is as easy as yanking off that old carb, 
and bolting a new EFI throttle body in its 
place. Perhaps the most substantial perk 
these new systems have to offer is their 
self-tuning capability. Even carbs can’t 


do that. So if you’re competent enough 
to order up a greasy pizza with a smart- 
phone app, you’re competent enough to 
tune EFI. It all sounds too good to be true, 
but after installing Quick Fuel Technology’s 
new QFI system in a single afternoon on 
a ’72 ’Cuda, we’re believers. 

As one of the most reputable names in 
the carburetor business. Quick Fuel Tech- 
nology knows a thing or two about build- 
ing fuel atomizing devices. It just so hap- 
pens that in its latest innovation, QFI uses 
four fuel injectors and a throttle body in 
lieu of a baseplate and boosters. The throt- 
tle-body injection arrangement makes for 
a far simpler and prettier install than a 


multi-point system, yet it still offers sub- 
stantial improvements in driveability, cold- 
start performance, emissions, and fuel 
mileage. While it’s easy to dismiss some of 
those perks as irrelevant, chances are you 
don’t get to drive your hot rod as much as 
you’d like, which makes brisk cold starts 
very appealing. Likewise, the aroma of 
unburned hydrocarbons probably aren’t as 
pleasant as they once were in your youth, 
and enhanced fuel mileage will actually 
help offset the cost of investing in a new 
EFI system. The potential horsepower 
benefits of EFI over a carb can be debated 
for all eternity, but since EFI does not rely 
on a weak vacuum signal at low rpm 
to pull fuel through the boosters, the 
result is a big-time increase in low and 
midrange torque. 

At the heart of the new QFI system 
is a billet four-barrel throttle body. The 
fuel injectors, rails, MAP sensor, and 


. .if you're competent enough to order up 
a greasy pizza with a smartphone app, 
you’re competent enough to tune EFI." 
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The QFI system is available in two different 
configurations. The Base Kit (PN QFT500BD) 
lists for $1,999, and includes the throttle-body 
assembly, ECU, handheld controller, wiring 
harness, and a wideband oxygen sensor. 

The Master Kit (PN QFT-500BDM) checks in at 
$2,149, and adds a fuel pump, filter, pressure 
regulator, gauge, and fuel lines to the package. 


The brain of the operation is QFI’s blazingly fast 
ECU that’s covered in a slick billet housing. 
Unheard of just a few year ago, the ECU can 
maintain closed-loop operation under WOT to 
instantaneously adjust the air/fuel ratio. A truly 
unique feature of the QFI computer is that it can 
interface directly with both a ready-to-run 
distributor or an aftermarket ignition box to 
customize the timing map. 



The QFI throttle body features four 66-lb/hr fuel 
injectors that can support up to 525 hp. Systems 
with larger injectors will soon be available for 
higher horsepower applications. The throttle 
body is offered in both a black diamond and a 
polished finish, and it can be adapted to fit a 
4500-style intake flange by using an optional 
adapter (PN 300-4145-lA). 


throttle- position sensor are all integrated 
into the throttle-body unit itself, making it a 
direct bolt-in replacement for a 4150-style 
carburetor. The kit also includes an ECU, 
wiring harness, and a handheld tuning 
controller. Upon installation, the ECU auto- 
matically creates a baseline fuel map using 
basic engine parameters (cubic inches, 
cam specs, target air/fuel ratio, and more) 
entered in through the handheld control- 
ler. Next, fire up the motor, and the ECU 
immediately begins fine-tuning the fuel 
curve based on feedback provided by the 
wideband oxygen sensor and MAP sensor. 
This is as easy as high tech gets. Now on 
with the install! MM 




Our 12 Cuda test subject is equipped with a 
numbers-matching 340 small-block. The mostly 
stock setup has been bored .030-inch over, and 
uses stock cylinder heads, a mild COMP Cams 
hydraulic roller, 10.0:1 compression, and a 
Weiand dual-plane intake manifold. It kicks out 
360 hp on the engine dyno, and is very similar to 
what many street Mopars also have underhood. 
After disconnecting the battery, unhooking the 
throttle cable, removing the gas cap, and remov- 
ing the fuel feed line from the fuel log, we pulled 
the QFT 650-cfm carb off the intake manifold. 


Since the injectors are integrated directly into 
the throttle-body assembly, there’s no need to 
monkey around with welding up injector bungs 
on the intake manifold. The QFI throttle body lit- 
erally drops right onto the intake flange. From 
there, it’s simply a matter of bolting it down, 
and reconnecting the fuel line, throttle cable, 
and vacuum hoses. 



One of the many great perks of EFI is that it fac- 
tors in coolant temperature when adjusting the 
fuel and ignition maps. That means there’s far 
less chance of melting a motor if coolant temps 
spike momentarily. The QFI system includes a 
3/8-NPT coolant temp sensor that helps the ECU 
keep tabs on engine heat. After screwing the 
sensor into an empty intake manifold port near 
the thermostat housing, we plugged it into the 
green/back harness coming off the throttle body. 



The QFI ECU is durable enough to be mounted 
underhood or inside the passenger compart- 
ment. For a cleaner appearance, we opted to 
mount it on the passenger-side footwell. The 
main wiring harness was routed through a 
grommet in the firewall. Next, we plugged the 
main wiring harness into the ECU before routing 
a piece of 3/8-inch vacuum line from the ECU 
unit to the throttle-body MAP sensor. Wiring it 
up couldn’t be any easier. Attach it to the hot 
and cold sides of the battery, connect it to 
a switched ignition source, and that’s it. 



The wideband oxygen sensor should be installed 
4 to 6 inches aft of the collector pipe, and at 
least 20 inches rearward of the cylinder heads. 
It can be positioned on either bank of cylinders, 
and should be angled 10 degrees above hori- 
zontal to prevent moisture buildup. After finding 
a suitable location and drilling a 5/8-inch hole, 
the sensor bung can be clamped or welded onto 
the pipe. We applied antiseize to the threads 
before screwing the sensor in, then plugged in 
the harness cable from the throttle body onto 
the oxygen sensor. 
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The final step in the parts installation 
process is connecting the main 
harness from the ECU to the throttle- 
body harness. The harness includes 
a number of optional inputs and 
outputs for the tachometer, cooling fan, 
coil/ignition, and fuel pressure gauge. 


Since the fuel pressure in an EFI system is six to 
seven times greater than in a carbureted fuel 
system, the QFI kit includes a new high-pres- 
sure inline fuel pump and braided hose. The 
pump includes a 100-micron pre-filter inte- 
grated into inlet fitting. Wiring the pump is as 
easy as attaching the hot wire from the ECU to 
the pump, then attaching a ground from the 
pump to the chassis. 



To ensure that the pump is gravity-fed properly, 
it must be mounted below the fuel tank outlet. 
We attached it to the passenger-side framerail. 
After screwing the supplied 3/8-inch barb fitting 
into the fuel tank outlet, we installed the neces- 
sary fittings onto a section of 3/8-inch hose and 
attached it to the pump inlet. The ’Cuda’s tank 
already had a vent tube, but cars that don’t have 
one will need a vent measuring at least 1/4 inch 
in diameter. If performing any type of modifica- 
tions to the tank, it’s imperative to first drain it 
of all fuel and fumes. 



The finished product looks superclean and entirely at home on a numbers-matching, mostly original 
engine and chassis combo. Even your carburetor’s old air cleaner assembly should swap right over. 

Perhaps the most miraculous aspect of the 
QFI system is how easy it is to establish a 
baseline tune. When turning the key to the 
“On” position for the first time after installa- 
tion, the hand-held controller asks for some 
very basic engine parameters such as engine 
displacement, number of cylinders, timing 
advance, camshaft size, and rpm limit. 

Although they can be fine-tuned, the unit 
comes pre-programmed with optimum air/ 

fuel ratios at idle, cruise, and WOT. With the key still in the “On” position, adjust the fuel pressure 
to 45 psi, then the motor is ready to fire up. An advanced setting menu allows using QFI as a fan 
controller, and adjusting fuel delivery during hot and cold cranking. 




To finish up the plumbing, the fuel pressure reg- 
ulator was mounted to the passenger side of the 
firewall. After cutting the supplied fuel line to 
the correct lengths, we attached the main feed 
line from the pump to the regulator inlet, and 
the engine supply line from the regulator outlet 
to the fuel log. Unlike a carbureted fuel system, 
most EFI systems use a return line. As such, 
we ran a 3/8-inch return line from the bottom 
of the regulator to the top of the fuel tank using 
a supplied barb fitting. For some cars, this may 
require installing a bung on top of the fuel tank. 



With the new QFI system installed, start-up time and idle quality were immediately improved. On the 
road, throttle-response was noticeably snappier as well. Immediately after firing up the QFI system 
for the first time, its adaptive learning feature 
continually adjusts the air/fuel mixture based on 
road conditions. If further fine-tuning is desired, 
the system can also be hooked up to a laptop and 
programmed using QFI’s Dashboard software. 


SOURCES 

QUICK FUEL TECHNOLOGY 

270-793-0900 

WWW.QUICKFUELTECHNOLOGY.COM 
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TEXT AND PHOTOS: JOHNNY HUNKINS 


PROJECT VIOLENT VALIANT 

PRACTICAL 


POWER PIPES 


REMOVING FUMES FROM A 660HP BIG-BLOOK 
A-BODY WITHOUT KILLING POWER USUALLY MEANS 
TROUBLE, BUT NOT WITH THIS TTI EXHAUST! 


idea sounded simple 
enough: build a massively 
powerful low-deck Chrysler 
wedge with a stock-location exhaust port, 
then drop it into our ’68 Plymouth Valiant 
A- Body. Logic dictated that would be the 
easiest route, but we found out otherwise. 
The root of our problem — if you could call 
it that — is that our 500ci Indy-built low- 
deck wedge made so much power through 
Indy’s EZ-1 cylinder head that no A-Body 
header on the planet was capable of mov- 
ing that kind of exhaust flow. Until the 
introduction of Indy’s lineup of EZ-1 cylin- 
der heads, making anything north of 550 


hp with a stock-location 383/400 exhaust 
port was simply unheard of. In spite of the 
low-deck wedge’s designation as a big- 
block, in stock form it is for all intents a 
small-block, and is well-served — even in 
breathed-on form — by the existing 1.75- 
inch header market. 

When the cylinder head aftermarket 
finally began servicing the B/RB engine 


family with high-flowing heads, it was 
almost exclusively with raised exhaust 
ports, and most header manufacturers fol- 
lowed suit. A-body long-tube headers with 
primary tube diameters of 1.875-, 2-, and 
even 2.125-inch sizes are all available, 
but they all share the same trait: they’re 
for a raised exhaust port. But then Indy 
came out with their game-changing EZ 


"The root of our problem ...no A-BoPy header 
on the planet was capable of moving that kind 
of exhaust How." 
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We went into our ’68 Valiant Project blind, not 
realizing that nobody made a large-diameter 
header for a low-deck big-block in a ’67-76 
A-Body with a stock location exhaust port. Then 
TTI came to the rescue with these pipes! TTI’s 
2-into-2.125-inch long-tube step headers (PN 
400SR-218) will also fit ’62-74 B-Body, and ’70- 
74 E-Body. 



Our ’68 Valiant headers also stipulated that they 
play nice with Indy’s aluminum Maxx block, 
which has wider pan rails and upgraded cross- 
bolted mains. The scene here at TTI’s Corona, CA 
manufacturing facility depicts an Indy Maxx 
block with Indy EZ-1 cylinder heads mocked up 
with TTI’s long-tube headers. Note how close the 
tubes pass to the block pan rails and main cap 
fasteners. 


cylinder head program, which amped up 
the power with Max Wedge-sized intake 
runners — and more interestingly, exhaust 
ports in the stock location. We jumped on 
the idea, and had Indy build us a 500ci 
low-deck wedge using their aluminum Indy 
Maxx block and EZ-1 cylinder heads. With 
an aluminum Mod Man intake, a dual- 
quad Edebrock carb setup, and a COMP 
mechanical cam, it belted out 657hp 
at 6,100 rpm and a rotund 662 Ib-ft of 
torque at 4,500 rpm, all through a 2.125- 
inch dyno header. 

By the time we dropped the Indy Maxx 
into our ’68 Valiant, we had discovered 
our three existing header choices, and they 
were all unacceptable. 1). Use a small 



Mike Davis is the brains behind all new header 
projects at TTI. He designs, mocks up, and fabri- 
cates all of TTI’s prototype headers and manu- 
facturing fixtures, and this stock-port long-tube 
step header is his most recent baby. We threw 
Mike into the deep end of the pool, where he 
installed a final production set of 2-into-2.125- 
inch long-tube headers and exhaust into our ’68 
Valiant with us rolling video and taking photos. 
The operation took him just two hours, and there 
were no surprises with bolts, spark plugs, start- 
ers, steering components, or strenuous sessions 
with prybars! 



A big-block in an A-Body usually translates into 
having little or no room to access header bolts 
or spark plugs, and other than the No. 6 plug 
(second from the rear, passenger side) having to 
go in from below the car with a drive extension, 
the install was cake. Tip: Taping up the prima- 
ries with masking tape will protect the ceramic 
finish during installation. 


1.75-inch header or exhaust manifold and 
kill something north of 100 hp. 2). Use a 
set of 2-inch diameter fenderwell headers, 
butcher the inner fenders, and use skinny 
front runners to keep the tires from rub- 
bing. Or 3). Build a set of freakishly expen- 
sive custom headers and try to convince 
readers they could somehow do this them- 
selves. 

Meanwhile, the folks at Indy and TTI 
had been contemplating the same thing. 
They had come to the same conclusion 
as us because Indy Cylinder Heads sent 
an Indy Maxx low-deck block and a set of 
EZ-1 cylinder heads to TTI for them to play 



On the driver side, note how the steering linkage 
of our RMS rack-and-pinion conversion has 
been removed to facilitate installation. If your 
steering is stock, the steering column and link- 
age can stay in place. With a stock steering set- 
up, you’ll need to remove the starter, install the 
header, then bolt the starter back up. Once 
again, there’s plenty of room to install 3/8-inch 
header bolts and plugs. 



Here you can see the steering linkage for the 
Reilly Motorsports rack-and-pinion going back 
in after the driver-side header is in place. 


with. The collaboration of these two com- 
panies should come as no surprise, with 
Indy being known for its high-performance 
Chrysler-based crate engines and compo- 
nents, and TTI being acknowledged for its 
class-leading Mopar-specific headers and 
exhaust systems. And while other compa- 
nies certainly make some great hardware, 
both of these players are deeper into the 
Chrysler market than any of their respec- 
tive competitors. It’s literally a matter of 


WHAT TO GET! 


DESCRIPTION; 

PN; 

COST; 

2- TO 2.125-INCH LONG-TUBE STEP HEADERS, COATED 

400SR-218-C4 

$892.00 

3-INCH X-PIPE 

XA30-MP 

$296.00 

3.5- TO 3-INCH HEADER REDUCERS 

RED35X30X6 

$53.00, PAIR 

3-INCH DYNOMAX SUPER TURBO MUFFLERS 

DYN 17793 

$235.10, PAIR 

MUFFLER HANGERS 

MH-A30HA 

$75.00 PAIR 

3-INCH EXHAUST TURNDOWNS 

TOTAL: 

TIP30-TD 

$37.00 PAIR 
$1,588.10 
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survival that they put out the best Chrysler- 
based products possible. 

When TTI “plays with” parts like Indy 
sent, they don’t mess around. They got 
busy right away mocking them up in an 
A-Body front clip, bending some custom 
large-diameter pipes. TTI’s decision to spec 
out a 2-into-2. 125-inch stepped primary 
was based on the need to cover the largest 
of Indy’s EZ heads — the 325cc, 370-cfm- 
capable, CNC-ported “Big Easy.” This can 
be used on Indy low-deck crate engines 
up to 500 ci that when equipped with the 


“Big Easy” head can make power well over 

800 hp on premium pump gas. Better yet, 
when other cylinder head makers step up to 
the plate with a wicked wedge head with a 
stock location exhaust port, the need for an 
A-Body header will already be met. 

By the time we called TTI, we had our 
logic worked out and our speech prepared. 
Eortunately, TTI was already two steps 
ahead of us. They already had the head- 
ers designed and built, and they wanted to 
know if we’d be willing to give up our ’68 
Valiant as a mule for test-fitting the pro- 
duction components. Our wish list was 



Flaming 


RoertnenDn 




100-120 amps at idle witli 
a stock Mopar crankshaft pulley 
Single Rectifier Plate with eight diodes 
• 3 times the output at idio • Longor-lasting and 
more durable than OEM alternators • 3 Year / 36,000 Mile 
Warranty • Self-exciting or “one-wiro" hookup • Fits 1963-85 
Mopar applications with “square back” or “round back” alternator design 

• Three styles available; 150 amp single groove v-belt pulley - 150 amp 
double groove v-belt pulley - 240 amp double groove v-belt pulley 

• Machined, Polisbed, or Black Anodized finishes available 
Built in the USA 


Part No. 

Description 

FR1173 

150 Amp Singie Groove Puiiey 

FP1174 

150 Amp Doubie Groove Puiiey 

FR1175 

240 Amp Doubie Groove Puiiey 



These reducers channel the 3.5-inch header col- 
lectors into a 3-inch pipe, and also have provi- 
sions for oxygen sensors. We’ll be needing those 
down the road when we tweak our dual-quad 
Edelbrock carb setup on the dyno. Note how the 
headers clear the pan on our TCI Streetfighter 
727 trans. 



This money shot shows how nicely the TTI head- 
ers clear everything. Although we have an RMS 
AlterKtion front suspension, note that the TTI 
pipes also work with the factory suspension, 
stock torsion bars, and factory steering. You can 
also make out the proximity of the header pri- 
mary to the engine block. TTI dimpled the pas- 
senger-side header in one place and the driver 
side in two places in order clear the cross- 
bolted main fasteners on the pan rail. If you’ve 
got an Indy Maxx block, you will need to request 
this service in advance. OE “B” blocks will not 
need this prep. 



TTI also offers complete exhaust systems for 
most Mopars. Due to our Street-Lynx four-link 
rear suspension, we ordered off the TTI menu a 
la carte. This 3-inch X-pipe system uses slip-fit, 
mandrel-bent tubing with U-clamps for easy 
installation, and costs $296. 



The 3-inch X-pipe system was pre-assembled, 
and slipped right on with only minor adjustment. 
An X-pipe like this is proven to maximize power 
at the wheels due to its unique scavenging 
advantage over a straight, dual-pipe arrange- 
ment or even an “H” balance tube. 
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apparently already handled, so it was 
simply a matter of towing the Valiant 
over to TTI’s Corona facility, and seeing 
for ourselves if the fit and finish was up 
to standards. 



We used two TTI exhaust hangers, one on each 
of the two rear seatbelt anchor studs. The stock 
anchor studs were removed and replaced with 
ones long enough to accommodate the addi- 
tional thickness of the hanger. 



Dynomax Super Turbo mufflers give any hot rod 
a very distinctive rumble, and they are among 
the best at preserving the system flow and 
horsepower of a high-performance V-8. Our dual 
3-inch system will end at the axle because the 
combination of a Dana-style rearend and RMS 
Street-Lynx four-link suspension does not pro- 
vide ample clearance for an over-axle system. 
Even if it had though, we would’ve chosen axle 
turndowns for the fabulous sound! 



The last thing to add was a pair of 3-inch turn- 
down tips, which we angled to outflow directly in 
front of the rear tires. This will provide spectac- 
ular clouds of billowing tire smoke during burn- 
outs! With the exhaust positioned correctly and 
the clamps aligned over their respective unions, 
the whole system was tightened up. Want to see 
more? Go to the TTI website (www.TTI Exhaust, 
com), and watch our videos on both the installa- 
tion, and how TTI builds headers. 


SOURCES 

TUBULAR TECHNOLUCIES INC. (HI) 

951-371-4878 

WWW.TTIEXHAUST.COM 


When we got to TTI, what we found 
was a well-organized operation that had 
the subject headers already prepped with 
the satin-ceramic coating we requested. 
These headers were comprised of man- 
drel-bent mild-steel tubes built on TTI’s 
final production tooling jigs and welded to 
TTI’s laser-cut 3/8-inch-thick flanges. Like 
all TTI production headers, they had been 
hand-finished for maximum flow at the 
exhaust port, and all primaries were built 
with a 1/8-inch expansion step in them 
at the midway point, a proven design that 
fattens the torque curve incrementally. We 
also opted for some 3-bolt, 3.5-to-3-inch 


reducers with 02 fittings, and a dual 
3-inch X-pipe exhaust with Dynomax 
Super Turbo mufflers and axle turndown 
tips. We got to see firsthand both the 
A-Body mock-up fixture that TTI used 
to prototype the headers, as well as the 
aluminum Indy Maxx block and cylinder 
heads that Indy had sent over. In spite of 
these TTI headers being the first produc- 
tion pieces ever bolted to a real car, it only 
took a couple hours to get the entire 
system bolted on. That’s a testament to 
how well the team at TTI designs their 
headers. Let’s take a closer look now 
at how it all went down! MM 
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A NOTORIOUS ’70 CHALLENGER MOVIE CAR GETS 
READY FOR ITS NEXT ROLE AS A CORNER CARVER. 




m 





BY CHRISTOPHER CAMPBELL O PHOTOGRAPHY BY JORGE NUNEZ 


E veryone has a favorite movie car. Even most people who aren’t into cars oth- 
erwise can name one or two they really like. Of course it goes without saying 
that car guys have a special affinity toward these mechanical stars of the silver 
screen. The General Lee, Eleanor, the GTO from XXX, the Su///ft Mustang, The 
Vanishing Point ‘Cuda, Herbie, the Charger from Dirty Larry, Crazy Mary, and 
so forth. They could be memories from childhood or current action flicks, but it 
proves that sometimes the cars really are the stars that stick with us the most. 

We have a love/hate relationship with muscle cars in the movies. On one hand, getting our 
favorite era of vintage steel and chrome in front of the general populace helps breed love and 
appreciation for the style and raw power that we love about them. On the other hand, Holly- 
wood is more famous for destroying dozens of cars per movie than preserving them. For any 
one car you see on screen in an action movie, many more clones were made and mangled, 
or totally destroyed. The attrition rate on classic cars Is already too high thanks to the usual 
suspects of wrecks, rust, and age, so seeing more thrown on the fire always stings. 

Now imagine you're the guy whose business it is to supply those cars to the movie indus- 
try. They need to be built to spec, as many of them as needed. And you’re not just some 
opportunistic businessman who couldn’t care less about the cars, you’re an honest-to-good- 
ness, lifelong car guy. That’s the precarious situation for Ted Moser of Picture Car Warehouse 
in Northridge, California. Moser loves cars of all stripes, but in particular muscle cars, so the 
recent resurgence of them showing up in films has been both a blessing and a heartache. 

His job is to make sure that not only does the production get multiples of the exact style of 
car they need, but to also see that they are professionally prepped for any stunts, crashes, or 
mayhem the script calls for. Moser goes into every project knowing most of the cars he pro- 
vides for any project are going to be damaged, often irreparably. That’s pretty heavy 
for a car lover. Moser’s answer is to always choose stripped, severely damaged, 
wrecked, or rusted cars to be mocked-up for the big stunts. For example, the 


'69 Camaro that is launched onto the boat 
in 2 Fast 2 Furious {2F2F) was a massively 
rusty car found in Florida that there was no 
hope of saving. There was lots of body filler 
and foam employed to make it look good 
enough at 50 feet for the jump scene. “I 
like to say that my trademark is ‘no mus- 
cle cars were harmed in the making of this 
movie/” Moser told us with a laugh. 

Nevertheless, just like the hero of the 
story needs to survive the odds to come 
out on top at the end of the movie, there’s 
always at least one car known as the “hero 
car” that will come out on the other side. 
While the rest will be pieced together only 
as much as necessary for safety and reli- 
ability, the hero car is a step above the rest 
and is typically fully finished and nicely 
built. This Challenger was one of the very 
few that escaped with its sheetmetal still 
intact in ’OS’s 2F2F. And it wasn’t even the 
actual hero car. 

It was fortunate enough to be Moser’s 
personal car, though, so it received bet- 
ter care and consideration. As is typical 
for movie cars, this Challenger didn’t start 
out as anything special. It was just a stan- 
dard 318-powered car with an automatic 
trans. As matter of fact, all of the cars in 
the movie, other than the 426 Hemi pow- 
ered hero car still owned by the production 
company, were very simple recipes: mild 
318ci, automatic trans, and 4.56 gearing. 
Why such big cogs? “The camera has no 
sense of speed,” Moser told us, “so 60 to 
70 mph is fast enough. You just want it to 
come out of the hole quick.” 

Once the movie wrapped and Moser got 
the Challenger back, it was such a nice 
car that he decided to go the full route 
and make it just like the hero car in the 
movie. Thanks to a stellar reputation, pro- 
duction companies often work directly with 
Moser to create the style of the cars, and 



It may have had a 318 while on set, but now underhood lives a mostly stock 1970 date-coded 
426 Hemi built by “Hemi” George llanjian. The retrofit is so good that it even passes muster with 
knowledgeable Mopar aficionados. 





"HOLLYWOOD IS MORE FAMOUS FOR 
DESTROYING DOZENS OF CARS PER 
MOUIE THAN PRESERVING THEM. " 
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The American Powertrain shifter is the only real 
clue that a TK0600 lurks under the tunnel rather 
than a four-speed. 


for 2F2F, Moser had convinced them 
to go with a thoroughly vintage muscle 
vibe, so it already had the look he liked. 
And it just so happened that Moser had 
a 1970 date-coded Hemi sitting around 
that he had built to save for just the 
right project. 

There was only one problem: Mos- 
er’s friend Jon Ricker had gotten wind 
of Moser’s hero car clone. Ricker is a 
lifelong car collector who has a thing for 
movie cars. Not just any cars, though; 
Ricker goes for the truly one-of-a-kind, 
legit hero cars. For example, there may 
be plenty of Eleanor clones out there, 
but until Bruckheimer is ready to part 
with the one real hero car, he’ll have 
to pass. So this Challenger normally 
wouldn’t fit into the category for his 
collection, but it was in the movie, and 
considering Moser was building it, he 
knew it would be right. It wasn’t easy 
talking Moser out of it, but eventually 



The interior is exactly stock and perfectly restored with a functioning original eight-track player and 
six-way bucket seats. Moser also worked with Classic Air to develop an electronic conversion for the 
A/C that uses the original switches. Fun fact: The hero car’s color and style has to be matched to the 
location, as well as the actor and his or her wardrobe. A beige car in front of a beige house doesn’t 
work, or an all-black wardrobe in a black interior. 
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HERO CAR 


he acquiesced since Ricker was a friend 
and someone he knew would take excel- 
lent care of the Challenger. 

All that was about 10 years back. 
Amazing how time flies, right? Since then, 
Ricker has been enjoying the Challenger 
with his two sons. He may have valu- 
able and unique cars, but Ricker does not 
believe in letting them collect dust. Every- 
thing gets driven, and the Challenger is 
one of his favorites to drive. Lately, Ricker 
and his sons had been tossing around the 
idea of getting a Pro Touring car to play 
with, but instead they decided to update 
the Challenger. It seemed like the logi- 
cal choice since it was not a restored orig- 
inal car and already had a street machine 
vibe. It was a movie car, though, so Ricker 
wanted to ensure that the look and feel 
was preserved. He knew only one man 
was right for the job. 

Though he is still one of the big- 
gest go-to guys for the movie industry, 
in the past few years Moser has started 
to create more custom-built cars for pri- 
vate customers since word has gotten 
around that he and his crew are meticu- 
lous. For example, he recently finished a 
’66 Chevelle for Ben Affleck. Affleck loves 




it so much it’s become his daily driver. 
(What, you didn’t see it in the TMZ foot- 
age?) Ricker wanted something along 
those lines, with an upgraded suspension 
for handling, and more aggressive brakes. 
He knew he’d have to upgrade the wheel 
diameter and width, but other than that 
Ricker wanted the Challenger to remain 
very true to what it was in 2F2F. After 
all, we are still talking about a car that 
gets mobbed at shows because of its his- 
tory. It was critical to Ricker to preserve 
that history while still making it some- 
thing he could enjoy more. 

Now loaded with a Reilly Motorsports 
suspension and Master Power brakes, 
the Challenger has a whole different atti- 
tude, but it’s still visually identical to its 
previous form. Though street driving is 
really the main plan, Ricker is tempted to 
get the Challenger on track to see what it 
can do now, that is assuming he can get 
it back from Moser. Currently, the Chal- 
lenger is still on the West Coast at Picture 
Car Warehouse, and from what we hear 
Moser is pretty eager to get it out on track 


FAST FACTS 

1970 DODGE CHALLENGER 

CAR OWNER: Jon Ricker 
Blacklick, OH 


ENGINE 



DBIVETBAIN 


TBANSMISSION: Tremec TKO-600 kit 
from American Powertrain 



CHASSIS 


FRONT SUSPENSION: RMS AlterKtion K-member 
and Viking coi lovers 

REAR SUSPENSION: RMS Street-Lynx four-link 
with Viking coilovers 

STEERING: RMS rack-and-pinion 

BRAKES: Master Power Brakes 13-inch discs 
with four-piston calipers up front, 12-inch 
discs with four-piston calipers in the rear 


WHEE1S& TIRES 


WNEELS: 18x8 and 18x10 American Racing 
TIRES: 235/45R18 and 275/35R18 Pirelli 


himself. You know, because he insists on 
only delivering safe and well-sorted cars, 
Moser feels it needs a little “testing” 
before returning home! MM 























FOR YOUR CLASSIC MOPAR < 


Billet Aluminum 
Hood Hinges 
Available for 
1967-1970 B Body 


S-Drive Serpentine 
Pulley Kits / ' 
for383^426;:440Mop3r 
Oiie part number gives you 
everything you need to a 
actessortze your engine'^ 
with Arherican made . 
‘billet aluminum and new, 
name brand components 


1-888-813-1293 * vvww.EddieMotorsports.com 
1 1 479 Sbrth St, Rancho Cucamonga, CA 91 730 ia 

jf www.facebook.com/eddiemotorsports 





alterKtion coil-over system 

The RMS complete suspension systems do more than save weight and add 
clearance. The/re designed with precise geometry for optimum control, 
even when you touch down from high wheelstands or hit the brakes from 
8'Second speeds. Easy to install and work with, the Atterktion system bolts 
up to factory frame rails Complete from connection to steering coiumn down 
to the spindles. Engine mount options include complete mounts to block, all 
are poly bushed spool-type mounts. Powder 
gloss black and ready to install. 


STREET-LYNX REAR SUSPENSION SYSTEM 

Get rid of your poor-performing leaf springs with RMS' Street-Lynx triangulated 4-bar system. 

By separating the locating system from the spring, ifs possible to drastically improve geometry, 
traction, and handling while using a lighter spring and shock to provide excellent ride quality and 
wheel control. No cutting to weld in a single crossbar between the factory frame rails. Coil-overs 
mounted ahead of the axle eliminate wheel hop normally associated with 4-bar systems, 
yet allow stock gas tanks to fit. Lower links bolt into stock leaf spring location 
with the included adjustable front mounts, or inks can be used in conjunction 
with standard inboard relocation kits and mounted under the frame rails for 
increased tire clearance. Includes Viking Double Adjustable shocks, standard. 

Axle housing not included. Choose rear axle type you1l be using • 8.75/Ford 9 allows TTI taipipes, 

Dana 60 will not allow tailpipes. Shipped with RMS' recommended spring rates and free shock adjusting wrench. 


REILLY MOTORSPORTS, INC, 
CALL S70-443-7440 
WHITE HAVEN, PA. 18661 


COMPLETE BRAKING SYSTEM UPGRADES, 


TOO - 


HYDRAULIC 
ROWER BRAKE PACKAGE 

Hydraulic power brake assist works by 
plumbing into power steering lines. No need 
for engine vacuum. Complete with Hydraulic 
Unit. Wilwood tandem master cylinder, and 
all hoses/hardware. Compatible with any 
brake kit. stock or otherwise. 


WWW.REILLYMOTORSPORTS.COM 
UKE US ON PACEBOOK - 
FACEBOOK.COM/REILLYMOTORSPORTS 


8LG-PI8TON KIT 

Add serious stopping power 
to your system with a 
6-piston big brake kit. 
Requires f 7* or larger wheels. 

Choose from slotted 6T rotors, or 
drilled/slotted SRP rotors. Braided 
stainless steel brake hose included. 



BILL REILLY THOUGHT HE WAS 
BUILDING JUST ANOTHER BIG-BLOCK 
DART. HE ENDED UP DESIGNING 
A PREMIUM MOPAR SUSPENSION 
AND CHANGING THE MOPAR 
AFTERMARKET. 


BY STEPHEN KIM PHOTOGRAPHY BY JOHN MACHAQUEIRO 


preading your precious DNA 
among the masses is every 
man’s dream. At least until the 
child support bills show up. Bill 
Reilly just figured out a better 
way to do it. Using the fabrica- 
tion abilities provided by his organic DNA 
to create cutting-edge suspension com- 
ponents has enabled him to spread his 
advanced mechanical DNA among the 
Mopar faithful. In the process of jump- 
starting the evolutionary process, he’s for- 
ever changed the face of Mopar genetics. 
His ’69 Dodge Dart is the car that started 
it all. For any Mopar infused with modern 
handling and ride quality thanks to Reilly 
Motorsports’ line of AlterKtion front and 
Street-Lynx rear suspension systems, say 
hello to your daddy. 

It takes a true diehard to launch an 
entire company dedicated to revolutioniz- 
ing Chrysler suspension systems, and Bill 
Reilly has lived the Mopar lifestyle since 
birth. “I learned to say ‘Mopar or no car’ 


by the time I was 8 years old. When I was 
growing up, my parents had a ’65 Dart, a 
’69 Road Runner, and a ’73 Challenger,” 
he fondly recalls. “I was always infatu- 
ated with cars, and I drew them in school 
until I saved enough money cutting grass 
to where I was able to buy a ’66 Satellite. 

I later bought a ’67 GTX, and I also had a 
’73 Town and Country wagon that my bud- 
dies and I outran the cops in one day. I 
saw this ’69 Dart for sale in a gas station 
parking lot back in 1990 and I fell in love 
with it. Little did I know that it would liter- 
ally change my life.” 

Initially, the plan was simple: Drop in 
a 440 and hit the gas. Upon doing that, 
however. Bill was far from pleased with 
how the Dart handled itself on the road. 
“This car was supposed to be just a cheap 
restoration done by a guy with a MIG 
welder in his driveway. Unfortunately, once 
I finished restoring the Dart it drove like 
crap,” Bill quips. “I built it as a street/strip 
car with 4-inch-wide wheels up front and 


28x10 tires in the back, but since there 
are no straight roads in Pennsylvania, I 
lost interest in that setup. The ride qual- 
ity and steering were terrible, so I wanted 
to do whatever I could to improve the ride 
and cornering ability. The better the car 
handled, the more fun I had driving it, so 
I went on a mission to build the ultimate 
handling Mopar.” 

The short version of the story is that Bill 
scoured junkyards looking for a rack-and- 
pinion steering setup and other suspen- 
sion parts he could swap onto his Dart. 
That quest eventually led to the birth of 
Reilly Motorsports, but obviously there’s 
a lot that happened in between. “I have 
been working fabrication jobs of some kind 
my entire life. When I built the Dart, I was 
working at ski resorts building and repair- 
ing snow grooming equipment,” Bill says. 
“These places didn’t have big budgets, so 
they’d tell you what they wanted, gave you 
a bunch of raw material, and said, ‘We 
don’t care how you have to do it, just get 
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it done.’ That experience helped me out a 
lot because what I thought was going to be 
a quick winter project after running to the 
junkyard ended up being far more involved. 
Trying to build a modern suspension for the 
Dart from scratch was like solving a puz- 
zle. It really tripped my trigger and turned 
into an obsession. Eventually, building the 


suspension became the real project and 
the car was just something that held it all 
together.” 

That fateful project transpired in 1998, 
and Bill’s friends started asking him to 
make suspension parts for their Mopars, 
too. A few years later, former Mopar Mus- 
cle editor Randy Bolig caught wind of Bill’s 


killer Mopar suspension products. It wasn’t 
easy, but Randy convinced him to put 
his parts on display at the Carlisle Mopar 
Nationals. “I was skeptical at first and 
thought, man, who’s going to want to buy 
my stuff?’ Then we got to the show, and 
people lined up 40 deep the entire event,” 
he recalls. “I was shocked. 


lOPAR MUSCLE FEBRUARY 2015 
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"THE BETTER THE CAR HANDLED, THE MORE FUN I HAD 
DRIVING IT, SO I WENT ON A MISSION TO BUILD THE 
ULTIMATE HANDLING MOPAR." -BILL REILLY 


We then worked with YearOne on a tech 
article, and we’ve had a three-week back- 
log of orders ever since then. I didn’t plan 
on any of this happening. I just wanted to 
sell enough suspension kits to be able to 
buy some aluminum cylinder heads for my 
440 big-block.” 

In the years that followed, RMS 
expanded its line to include K-member 
assemblies — complete with all-new tubu- 
lar control arms, spindles, coilovers, sway 
bars, steering racks, and disc brakes — 
for just about every old-school Chrysler 
platform on earth. RMS also builds com- 
plete Street-Lynx rear four-link kits as well. 
Although Bill’s company experienced rapid 
growth during this period, it didn’t leave 
much time to give the Dart some well- 
deserved TLC. “The Dart got beat to hell 
from years and years of parts testing. I got 
sick of having a lab rat, and wanted to 
have a nice car again,” Bill says. “Around 



Any Hemi is a good-looking motor, and the March accessory drive makes it look even 
better. Like many hot rodders, Bill hates wiring, so he handed over the EFI installation 
and wiring duties to Dennis Rostenbach at Rooster’s Rod Shop. 
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YOU NEED A 



Muscle Car Lope 

WITHOUT ANY OF THE 

Designed to work in stock low compression 
engines without any machining. Available for both 
Small Blocks and Big Blocks as Flat Tappets 
or Rollers 


SEE OUR WEBSITE FOR TECH ARTICk 

J^rilkMOMER PHOTOS, DEALER LOCATOR & MORE! 

www.HughesEngines.com 

309‘745*9558 


Join us on 

iFacebook 




SHOP 

ONLINE 24/7 


YEARS JN BU SINESS 






OS-10 Charger Shaker Hood Wt - Part # 8055. .starting at Our Shaker Ram Air System is dyno proven to add up to 15 HP! 

08-15 ChaMenger Shaker Hood KK ■ Part # 8040 starting at $1,889.99 Shaker Hood Stripes ■ Pa t # 7247 j^^Mhticertxjnftier.rr^^ 

Cety ini’s Cold Ram Air Systems 
ADO 15 Hp Over Your Factory Air Bom! 

450 Hp 
350Hp 


Cold Ram A» Sy»t«m | 


08-15 Challenger Ram Air Kit -You will experience increased throttle rMponaearxl 08-15 2.5" Cowl Hood - Part i 1193 

oaina In horsepower startinQ at 40 mph - Part # 4385 $339.99 08-10 Front Spoiler Spliters - Part # 7183 

08-13 Upper Billet Grille • Part # 7162 $149.99 08-15 Cowl Hood Stripes - Part # 7249 available In carbon ffbar, matta black 4 ailvar 

08-10 Lower Billet Grille - Part # 7163 $149.99 08-10 C440 Matte Black Side Vinyl Stripe Kit - Part# 7251 



08-15 T/A Hood with Painted Matte Black Scoop - Our T/A Hood includes a fundionel Cold Ram At Kl indudes a 08-13 Pedestal Wing - Part #2219 $338.99 

‘ ~ ‘ - Part #2220 $338.99 


or Conical Air Fier. Our Ram Air System is dyno proven to add i 4 > to 15 HR Part # 8045 .$1,599J9 08-13 C440 Wing 

VISIT OUR WEBSITE FOR EXCUJSIVE HOUDAY SALES! 


' 3658 N, M6Rd.Vlneiand.ro 08360 










As is no surprise for a car built by a guy who runs a leading Mopar suspension company, the Dart’s stance is nothing short 
of perfect. The flat-black cowl hood contrasts the searing paint quite nicely. 


seven years ago, I completely disassem- 
bled the car, redid the paint and bodywork, 
and built it back up from scratch. I wanted 
a car with modern performance technology 
that still looked like a traditional muscle 
car. The quarter-panels, doors, and fenders 
all needed work, and afterward, Delaney 
Auto Design painted the panels Dodge 
Neon Nitro Yellow.” 

With the bodywork complete. Bill 
predictably fitted the Dart with the latest 
and greatest K-member and four-link 
assemblies out of the Reilly Motorsports 
catalog. Braking duties are managed by 
gigantic Wilwood discs, measuring 14 
inches up front and 13 inches in the back, 
while 18-inch American Muscle Bullitt 
wheels wrapped in Fa I ken tires stick it all 
to the pavement. As for the old 440, it’s 
not there anymore. Bill replaced it with a 
Ray Barton 528ci Hemi that spits out 707 
hp. The details of exactly how he acquired 
the motor are unclear, but we know it 
involved some shrewd bartering with Bill’s 
friend Jon Clark, who happens to be the 
former head of Mopar Performance. “All I 
can tell you is that I got it through a trade. 
It was the best horse trade of my life,” 
he jokes. 

Regardless of the exact means through 
which it was acquired, the 528 is one 



The A-Body’s interior features a custom dash, Auto Meter gauges, custom seats, 
a Fiaming River steering wheei, an Alpine stereo, and a Classic Auto A/C system. 
As with the wiring. Rooster’s Rod Shop gets credit for the work. 
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EXTENSIVE INVENTORY 

KNOWLEDGEABLE STAFF AND FRIENDLY SERVICE 
SAME DAY SHIPPING ON MOST ORDERS 

FROM THE SMALLEST PART TO COMPLETE 
CONVERSION PACKAGES... 

BREWER’S PERFORMANCE HAS IT ALL III 



BREWER'S PERFORMANCE 
10510 W. STATE ROUTE 571 
LAURA. OH 45337 
PH: 937-947-4416 
937-698-4259 
9AM-5PM Mon-Fri 
FAX; 937-947-4419 (24 HRS) 


4-SPEED TRANSMISSION & COMPONENT SPECIALISTS 



Rebuilt 4-Speedt, Outright 

23 Spllr>e $999.95 - 1,399.95 

18 Spline from $2,095.00 

Rebuild Service on Your Transmissior, 
$395 (plus parts) 




1970 B-Body Console 
Pistol Grip Boot $89.95 


A, B. and E-BOOY COMPLETE 4-SPEED 
CONVERSION PACKAGES 
FROM $3,995.00 


Big Block Bellhousings 
Only $299.95! 


Steel Floor Tunnels 

l%2-5 B-Body 

1966- 70 B-Body 

1967- 76 A Body 

1970- 4 E, 71-4 B-Body 

1971- 4 B-Body (Bench) 


$169.95 

$159.95 

$159.95 

$159.95 

$159.95 


ing Lo* _ 

Small Block Starter Seal $39.95 

Clutch Porks from $79.95 

Clutch Fork Pivot Brackets fr^ $19.95 

Clutch Fork Boots, All Models $22.95 

Reproduction Hurst Pistol Grip Levers 

1970- 4 E, 71-4 B-Body 

1971- 4 B-Body (Bench) 

1970 B-Body (Non-Console) 

Replacement 6r1ps 
Top Bezel 
Shift Pattern Lens 



Pedal Kits 

Clutch Pedal Stud Brackets 
Clutch/Brakc Pedal Pads 
Clutch Rod Pedal to Z-Bar 
Clutch Rod Boot, Most Models 
Clutch Rod Boot 62-5 B-Body 


Shifter Boots 
Shifter Boot Bezels 


from $249.95 
$19.95 




Transmission Rebuild KHs 
Synchronizer Rings, set/4 
Gasket B Seal Kits 
New Synchronizer Assys 



Centerforce B McLeod Dutch Packages 

from $319.95 


0 O 

from $124.95 
from $49.95 

^i^ifter Mechanisms, exchange from $199.95 
1970 B / 1970-4 E NEW Shifter Mechanisms $299.95 
Hurst/lnland Conversion Shifter $299.95 

Billet Shifter Mounting Plates / Hardware $59.95 

Prtaes Subiect to Cfwios WMfxiul Notes 


Torque Shafts (Z-Bars^ all models 
Torque Shaft Service Kits 
Frame Ballstud Brackets 
Dutch Adjusting Rod Kits 



Linkage Rod Sets 
Operating Lever Sets 
Rebuilt ShH 



A-Body Big Bolt Alloy Axles $369.95 

Non-Adjustable ''Green* Axle Bearings $^.95 pr 


www.brewersperformance.com -B^^ 



jgr us DOTWE PARTTFOR 

YOU. IN PAOTor whole, make 
us your first choice for 
interior RESTtiRTTnoN. Some 
OF OUR SERVICES INCLUDE; 

* gauge cluster f^STTCRATlONS 

*Turn-K^ dash f^STDRAPONS 

* plaspc chrome plating 

* AS^TTRA/ & METIER CONTTROL f^STID'S 

* f^DlOS REBUILT OR FM CONVERSIONS 

* CONSOLE & STEERJNG column REETTO'S 
♦COMPLETE IN-SMOP INTERIOR RESTTO'S 

♦We OFFERTVIE RNESrr»fTERIOR 


COMPONENTRESTORATION services 



65 foliage drive n. Kingstown. Ri O2852TEl.401 -267-0055 

WWW.INSr^^UME^fT-SPECALTlES.COM 
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WHO'S YOUR DADDY? 



beast of an elephant. Based on a Mopar 
Performance block that’s been bored to 
4.500 inches, the combo features a Barton 
4.150-inch steel crank and rods, and 
Diamond 10.0:1 forged pistons. Mopar 
Performance aluminum cylinder heads and 
an Indy intake manifold provide the air 
supply, while a custom Barton solid roller 
cam bumps the 2. 25-/1. 94-inch valves. 
Although Hemis are as deliciously old- 
school as you can get. Bill modernized 



In ordep to fit 295mm-wide tires, the 
Dart’s wheelwells have been widened 
just a bit. With a hungry Hemi and a 
heavy right foot, the 16-galion gas tank 
runs dry in no time. 


it a bit with a FAST XFI EFI system. 

A Mopar Performance ignition system lights 
the fire, while TTI headers and Flowmaster 
mufflers provide the bark. Backing up the 
Flemi’s epic output is a Tremec TR6060 
six-speed manual transmission and an ACT 
clutch that send power back to a Chrylser 
8.75-inch rearend fitted with Moser axles 
and 4.56:1 gears. As the ultra-aggressive 
ring-and-pinion set indicates. Bill never has 
and never will baby the Dart. “I beat the 
beans out it. I don’t worry about driving 
through mud puddles or smoking the 
clutch because it’s made for having fun,” 
he says. In fact. Bill has so much fun with 
the Dart that it’s in dire need of a bigger 
gas tank. “The Flemi only gets 5 mpg. 

With a 16-gallon tank, I can only drive 
about 70 miles before I have to start 
looking for a gas station.” 

After putting the finishing touches on 
the Dart, Bill ran it around the autocross 
at the Chrysler Nationals last year just to 
see what it would do. Just like they always 
have, the RMS hardware performed great, 
which Bill felt was a great way to send the 


FAST FACTS 

1969 DODGE DART 

CAR OWNER: Bill Reilly, 43 
White Haven, PA 


ENGINE 


TYPE! Chrysler 528ci Gen II Hemi 

BLOCK: Mopar Performance iron, bored to 
4.500 inches 

OILING: Melling high-volume oil pump, 

Milodon pan 

ROTATING ASSEMBLY: Barton 4.150-inch 
forged crank and rods; Diamond 10.0:1 
forged pistons 

CYLINBER HEARS: Mopar Performance aluminum 
castings with 2.25/1.94-inch valves 

CAMSHAFT: custom Barton solid roller 
(specs classified) 

VALVETRAIN: COMP Cams valvesprings, 
retainers, pushrods, and timing set; 

Barton shaft-mount rocker arms 

INBUCTION: Indy single-plane intake manifold, 
FAST throttle- body 

IGNITION: Mopar Performance distributor, 
coil, plug wires, and ignition box 

ENGINE MANAGEMENT: FAST XFI stand-alone 
EFI system 

FUEL SYSTEM: Aeromotive pump and pressure 
regulator 

EXHAUST: TTI 2.25-inch headers, dual 3-inch 
Flowmaster mufflers 

OUTPUT: 707 hp and 650 Ib-ft 

BUILT BY: Ray Barton Racing Engines 
(Robesonia, PA) 


DRIVETRAIN 


TRANSMISSION: Tremec TR6060 six-speed 
manual, ACT clutch, Hurst shifter 

REAR AXLE: Chrysler 8.75-inch rearend with 
Moser axles, 4.56:1 gears, and limited-slip 
differential 


CHASSIS 


FRONT SUSPENSION: RMS AlterKtion K-member, 
control arms, sway bar, steering rack, 
and spindles; Viking coilovers 

REAR SUSPENSION: RMS Street-Lynx four-link. 
Viking coilovers 

BRAKES: Wilwood 14-inch discs with 
six-piston calipers, front; Wilwood 13-inch 
rotors with four-piston calipers, rear 


WHEELS & TIRES 


WHEELS: American Muscle Bullitt 
18x9, front; 18x10, rear 

TIRES: Falken 275/35R18, front; 
295/40R18, rear 


car off into the sunset. Now that the Dart 
has come full circle, he’s officially retiring 
it from lab rat duty. It’s a fitting fate for a 
car that not only changed Bill Reilly’s life, 
but also forever changed Mopar suspension 
technology for the better. Thanks to Bill and 
RMS, Mopars are no longer relegated to 
flopping around on antiquated torsion bars 
and leaf springs. Pro Touring Mopars of the 
world, say hello to your daddy! MM 


moparmuscle.com 























ROSEVIU-EmGPRRTS.com 


THE BEST DEAIS ON RESTORAnON 


interior 

And 

Exterior 


PARTS CAN BE FOUNO HERE 


Woridwide 

Shipping 

Avaiiabie 


Michigan's Largest Mopar Restoration Parts Deaier 



Save Up To $425 On Our 
E Body Interior Package 

Suit* 


CM For A 
Compito 
Listing On 
AH Ports 
ThstArs 
^ ^ ^ Includsd 


For Your Cor 



StieetmetalAnd Panels 



Quarter Panels Hoods and Trunks 

Fenders Door Skins & Shells 

Valences Filler Panels 

HardwAro, Hingaa And Scoops 



Floor And Trunk Panels 




Full Trunk Floors Full Floor Pans 

Half Trunk Floors Half Floor Pans 

Trunk Liners Shifter Tunnels 

Supports, Brackets And Braces 


L et One Of Our Sales Eng/lSee rs P rice Out A Monejr Savina P^ kag e With EvSHpl^g You Need 

iBrllles Bumpers Aud B»el^ r Interior Trim AndYeat A r Door Panels An^inrests A 



71 Cuda 

Griles Grille Trim 
Headlamp Bezels 
Headlamp Ring Sets 
Front And Rear Bumpers 


cn 

X 


Instrument Bezels 
Interior Chrome 
Consoles 
Dash Vents 
Knob Sets 
Seat Belt Kits 
Seat Belt Clips 
Hardware 


Dash Pads 



We Carry A Full Line 
Of Door Panels. Arm 
Rest Pads. Trim And 
Hardware For A. B, E 


855-721-7673 586-859-2613 25800 Gratiot Ave. Roseville MI 


Anfi0ric3 

CONVERTIBLE HEADQUARTERS 



POWER TOP AND WINDOW PARTS FOR 1946 & NEWER US CARS 


TOP CYUNDER 
$139 EACH 


HYDRO-E-LECTRIC 

Since 1976 


MOPAR CONVERTIBLE ROOFRAIL WEATHER STRIP SET 

1962- 65 B BODY $179 

1963- 66 A BODY $159 

1967-69 A BODY $159 

1969- 70 C BODY $179 

1970- 71 E BODY $179 


5530 INDEPENDENCE COURT PUNTA GORDA. FL 33982 


800-343-4261 


941-639-0437 


www.hydroe.com 










HOT PARTS 

BY JOHNNY HUNKINS 



FUEL SYSTEM: 

FUEL FILLER GROMMET 

Steele Rubber Products now has hard-to-find fuel neck filler 
grommets for '64-67 Chryslers, Dodges, and Plymouths 
(PN 70-3622-39, $22.70.) These seals have been molded 
from high-quality rubber for an accurate fit and long life. 
Properly made fuel neck grommets secure the filler neck to 
the body of the vehicle, preventing gasoline leaks. This part 
fits hardtops, sedans, wagons, and convertibles and is an 
important part of all restorations for proper performance 
and safety of your vehicle. All tooling and design is based 
on original parts uncovered from actual vehicles, and once 



designed and manufactured, they’re tested on a variety of styles 
and models for the most accurate fit available. And made 
completely in America too! 

SOURCE: STEELE RUBBER PRODUCTS 

704-483-9343 • WWW.STEELERUBBER.COM 


GEM 111 HEMl SWAP: 
DRIVE-BY-WIRE THROTTLE 

Lokar’s Billet Drive-By-Wire electronic throttle control 
pedal assembly is pre-programmed at the factory for 
over 1,400 specific OEM and aftermarket EFI appli- 
cations, including Gen III Hemi engines. Included 
with the Lokar Electronic Throttle Control is an 
application-spe- 
cific pedal wir- 
ing harness that 
works in con- 
junction with 
your OEM or 
aftermarket EFI 
wiring harness. The 
unit’s pedal calibra- 
tion optimizes throt- 
tie response to eliminate * 
pedal lag too. The Bil- 
let Drive-By-Wire pedal also 
has built-in hysteresis to 
provide improved operator control 
and pedal stability over rough 
terrain. The new billet design is avail- 
able In bright or black anodized fin- 
ish to match your application. The elec- 
tronic throttle control/harness requires 
one of Lokar’s Drive-By-Wire Pedal sets, 
which are offered in a variety of styles. 

SOURCE: LOKAR 

877-469-7440 • WWW.LOKAR.COM 




ENGINE RESTO: 
HEMI ORANGE 
ENGINE PAINT 

Eastwood’s 2K Aero Spray High 
Temp Engine Paint in Chrys- 
ler Hemi Orange (PN 14929Z, 
11.6 fluid ounces, $29.99) 
allows you to paint with the 
durability and precision of a 
two-component coating with- 
out the paint gun! It’s formu- 
lated with Eastwood’s propri- 
etary nano-ceramic technol- 
ogy to provide a long-lasting 
and durable finish, while keep- 
ing its beautiful finish for years. 
The innovative nozzle and valve 
technology, combined with its 
two internal chambers ensure 
the right ratio is mixed every 
time. Sprays like a gun with 
a broader spray pattern than 
conventional aerosols, and no 
mess to clean up. Eastwood’s 
2K Aerospray High-Temp 
Ceramic Engine Paint is 
temperature resistant up to 
650 degrees F and covers 
approximately 35 square feet. 


&t6twcxxl 




aerospray; 
^I6H-TEMP CERAWIt 
i engine PAINT 

^YSLER/HEMI ORANGt 



SOURCE: EASTWOOD 

800-343-9353 • WWW.EASTWOOD.COM 


1963 DODGE: 

NEW LOWER VALENCE 

Now front lower valance panels are finally available for '63 
Dodge B-Body cars (PN 125-2463, $349.99). Auto Metal 
Direct (AMD) makes these beautiful new top-quality repro- 
duction panels on their own steel tools so they can maintain 


strict quality control. Made from heavy gauge steel like original 
factory parts, these valance panels have all the correct tabs, 
boltholes, and structural features in place. Finished with durable 
EPD coating, these panels will look great on your '63 Dodge for 
a long time to come. 
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Wheel 

VinUques 


YOUR SOURCE FOR 

8TEE1 WHEE1& 


CUSTOM POWDER COATING. 
& CUSTOM BACK SPACING 




800-205-5580 wheelvlnilque8.eom 


MADE INk^ 
AMERICA 




Performance Radiators 


AIMYTHIIMG ELSE 
iS A COMPROMISE 


□EM ht from SThEET to STR P 


Aluminum RadiotorB. Shrouds 


Fans and Condensers 


Custom built for any application 
or Horsepower 


WJZ'ARDEOaUiyB.EaMi 






MOPAR SCENE 

BY JOHNNY HUNKINS 





Last month, we brought you the action from Mopar Muscle Dyno Showdown sponsored by Clas- 
sic Industries, which was hosted by the 2014 Mopar Nationals at National Trails Raceway this past 
August 8-10, 2014. The “Premier Mopar Event,” as it has also become known, is in its 34th year, 
and most of those have been at the same Columbus, Ohio, venue. Some stats: This past year, over 
47,000 people, 1,800 vendors, and 2,400 cars made the show. Dates for next year have already 
been set for August 7-9, 2015, so mark your calendar today — we will be there! In the meantime, 
here are your car show and burnout contest winners for the 34th Annual Mopar Nats. 



CLASS; 

WINNER; 

CAR; 

BEST OF SHOW -CAR 

PAUL PHILLIPS; SALT LAKE CITY, UT 

1967 PLYMOUTH HEMI GTX 

BEST OF SHOW -TRUCK 

RON NARTOWICZ; SPRINGFIELD, OH 

1999 DODGE DAKOTA 

BEST IN CLASS YOUNG GUNS 

KORY PETERSON; EAU CLAIRE, Wl 

1970 DODGE CHALLENGER 

BEST OF HEMI TRIBUTE 

ROBERT MONGOLD; CUMBERLAND, MD 

1970 PLYMOUTH HEMI CUDA 

A-BODY ORIGINAL 

RICHARD GOTTLIEB; VERMILLION, OH 

1967 DART GTS 

A-BODY MODIFIED 

TIM LASKER; BRUNSWICK, OH 

1968 DART 

A-BODY MODIFIED STREET 

RON BRUNS; MARIE STEIN, OH 

1973 DUSTER 

SENIOR 

ROBERT CONCA; WHITE PLAINS, NY 

1970 CHALLENGER HEMI 

B-BODY ’62-67 ORIGINAL 

JACK BIRCHALL; DUNWOODY, GA 

1966 BELVEDERE II 

B-BODY ’68-70 ORIGINAL 

BILL WINKLE 

1969 CHARGER 500 

B-BODY ’71-UP ORIGINAL 

MARK MASTERS; MORENCI, Ml 

1973 ROAD RUNNER 

B BODY ’71-UP MODIFIED 

CURT STEELMAN; CINCINNATI, OH 

1977 CHARGER 

B-BODY ’71-UP STREET 

RICHARD KUZNICK; MIDLAND, Ml 

1971 ROAD RUNNER 

WING CAR 

RICHARD BUZBY JR.; LITTLE EGG HARBOR, NJ 

1970 SUPERBIRD 

C-BODY MODIFIED 

JIM BICKEL; BALTIMORE, OH 

1959 DESOTO 

B-BODY ’62-67 MODIFIED 

PAUL HAYE; PERRYSBURG, OH 

1965 BELVEDERE 

B-BODY ’68-70 MODIFIED 

TOM ANNIS; NORTH LIBERTY, IN 

1969 SUPERBEE 

B-BODY STREET ’62-67 

ROGER NOLTE JR.; BEAVER FALLS, PA 

1965 CORONET 500 

B-BODY STREET ’68-UP 

ALFIE BRADLEY; PALM COAST, FL 

1969 ROAD RUNNER 

E-BODY ORIGINAL 

ROMAN SOBILO; NEW BALTIMORE, Ml 

1970 CHALLENGER CONV. 

T/A-AAR ORIGINAL 

DAVID CARTE; EDINBURG, VA 

1970 CHALLENGER T/A 

E-BODY MODIFIED 

DAVID ELLISON; HARROGATE, TN 

1971 HEMI CUDA 

E-BODY STREET 

PETER CELINI; LANCASTER, PA 

1971 CHALLENGER 

MODERN MUSCLE ORIGINAL 

BARNEY SPARROW; HILLIARD, OH 

2012 SUPERBEE 

MODERN MUSCLE MODIFIED 

STEVEN GAWADZYN; AMHERSTBURG, ONT, CAN 

2010 CHALLENGER 

MODERN MUSCLE STREET 

DAVE KOHLER; MARYSVILLE, OH 

2012 CHALLENGER 

TRUCK/VAN ORIGINAL 

MICHAEL MASTERS; FLEMINGSBURG, KY 

1977 WARLOCK 

TRUCK/VAN MODIFIED 

RON NARTOWICZ; SPRINGFIELD, OH 

1999 DAKOTA 

CLONE 

DENNY GUEST; MATTESON,IL 

1967 CORONET R/T 

PRO STREET 

SHERWIN KIESSHAUER; FORT LAUDERDALE, FL 

1972 DEMON 

STREET ROD 

RICHARD WARNER; ARLINGTON, TX 

1926 DODGE PU 

FRIDAY BURN-OUT CONTEST 

BRAD SCHARDIN; MARION, SD 

1978 MAGNUM SRT 

SATURDAY BURN-OUT CONTEST 

JACK STICKLE 

1973 CUDA 


-TAKE 2 


In November’s story on Mopar suspensions, 
we inadvertently showed a photo of an Art 
Morrison Engineering Max G chassis in our 
write-up of Roadster Shop’s RS Fast Track 
chassis for ’70-74 E-Body. The Max G chas- 
sis we showed a picture of is designed for uni- 
body-style muscle cars, where the stock floor- 
board is removed and the body dropped onto 
the chassis. It’s exactly what AME recom- 
mends for major Mopar projects where han- 
dling is paramount. The Max G can be built to 
order for any unibody Mopar, and is equipped 
with a C6 Corvette front suspension and a 
three-link setup with Watt’s linkage in the rear. 
Starting price for the Max G (as shown) is 
$13,292. (AME can tell you more by calling 
253-922-7188, or clicking ArtMorrison.com.) 

To clarify things here, we’re also showing 
the correct photo of Roadster Shop’s RS Fast 
Track chassis. As mentioned in our Novem- 
ber story, the RS Fast Track has a standard 
triangulated four-bar rear suspension design 
with Afco billet coilovers (IRS optional). In the 
front, the Fast Track gets C6 Corvette spindles 
and Z06 hubs that allow for great suspension 
geometry and a wide selection of brakes (13- 
or 14-inch Wilwood discs are standard). Since 
the RS Fast Track chassis is a permanent 
weld-in, it also adds a great deal of rigidity 
over a stock E-Body. The RS Fast Track chas- 
sis starts at $15,995. For additional details, 
contact the Roadster Shop at 847-949-7637, 
or log on to RoadsterShop.com. 



Art Morrison Enterprises’ (AME) Max G chassis 
can be ordered for any Mopar unibody chassis, 
and essentially makes your car into a body-on- 
(really good)-frame setup. 



Roadster Shop’s RS Fast Track chassis for 
’70-74 E-Body — the real photo. Although 
similar looking to the AME Max G, it uses a 
triangulated four-bar in the rear, or optional 
IRS (shown). 
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sales@americanpowertrain.com www.americanpowertrain.com 


931 - 646-4836 


Tremec TKO A, B & 

E Body 5 Speed Kits 

• 600 ft-lb rated, cuts your highway rpms by up to 36%. 
original 4-speed shift position, no mods to tunnel or 
console. 950 ft-lb Xtreme upgrade available 

• Short throw White Lightning bias adjustable billet 
shifter - Fits your original shifter position and console, 
provides great feedback 

• 3.0"* Seamless DOM Driveshaft - race balanced with cryo 
hardened yoke and solid u-joints 

• Complete installation kit with poly mount, Weatherseal 
reverse light wiring harness, pilot bearing, shift lever, 
and hardware pack 

NEW 6 IMPROVED LOWER PRICED R-BODY KIT COMING SOON 


Optional Hydramax 
hydraulic clutch 
conversion for smooth 
le shifts 


Hundreds of Science Friction Dutch 
and Flywheel Options including our 
patent pending Wave-LAFT clutch for 
track and street combo action 





MOPAR SCENE 



HELLGirr 
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How many Hellcats will 
be able to find one at a 


& WHERE? 

Supply and demand is the rule by which free 
market systems operate, but when it comes 
to highly desirable items, things can get out 
of hand. We’ve seen it plenty of times on 
special edition or limited production vehicles: 
huge dealer markups. The gouging can go 
into the tens of thousands and move the cars 
up into the territory of only the super wealthy. 

Dodge has a plan in place to preempt that, and possibly get more 
Hellcats in the hands of enthusiasts. 

Initial Hellcat allocation will be based on the number of Dodge 
vehicles that a dealer has sold in the previous 180 days. A sec- 
ond allotment will be based on the last 90 days of sales and 
30-day turnover. “You sell a lot of Darts for me. Journeys for me, 
Durangos for me. I’m going to give you the rights to this one too, 
because this is a halo of the brand,” Dodge President and CEO 
Tim Kuniskis told Automotive News. 

Here’s where it gets interesting. After that initial allocation. 
Dodge plans to count the days that a Hellcat sits in the 
showroom. That’s an important statistic because dealers that 
markup the price significantly will likely see the cars staying on 
the lot for a longer time. That will affect the future number and 
availability of Hellcats for that dealer. 

“If you want to market-adjust the car, that’s your right. But if 
your days on lot goes above what the other guys that are selling 

"Initial Hellcat allocation will be 
based on the number of Dodge 
vehicles that a dealer has sold 
in the previous 180 days." 



B - 



be built? We still don’t know, but at least we know where you’ll most likely 
good price: a high-volume Dodge dealer. 

them at MSRP is, they will end up 
earning the allocation because their 
days on lot will be lower. They’re 
turning the inventory,” Kuniskis 
said. “Some dealers are going to 
have heartburn with that.” He 
continued, “I want this car out in 
the marketplace so that somebody 
is sharing it with 50 of their friends 
and elevating the brand. That’s 
what I want, not sitting in your 
showroom with a rope around it. 

I want people driving these cars, 
talking about them, revving the 
engine, and having everybody go, 1 
want one of those.’ That’s why you 
build a halo car.” 

We completely agree with this plan, and wonder why nobody 
thought of it before. Bottom line: If you want a Hellcat, go to a high- 
volume dealer. Still, we do not have a clear picture of how many 
Hellcats will be produced, and dealers will always be greedy. With 
a Corporate Average Fuel Economy number near 36 mpg looming 
over every manufacturer’s head next year, the quantity of Hellcats 
built will have to be pretty limited, and that’s not a number anybody 
at Chrysler is willing to talk about freely. — Christopher Campbell 


Dodge CEO Tim Kuniskis to 
Dodge dealers: “I want this 
car out in the marketplace . . . 
not sitting in your showroom 
with a rope around it.” 


UIPER PRICE CUT 
AlUIUOUIUGED 

In an effort to be more competitive in the marketplace with 
Chevy’s new Z06, Dodge has decided to cut the MSRP of the 
’15 Viper by $15,000 to start at $84,995. For 2015, the nat- 
urally aspirated 8.4L V-10 gets more horsepower (645 — up by 
5), and as the lighter car, should just have the supercharged 
650hp LT4-powered Z06 covered in a straight line and around 
the twisties. Dealers with 2014 model year inventory have been 
instructed to cut the MSRP by the same $15,000, effective 
immediately. Moreover, owners of Gen 5 Vipers (2013 to 2015) 
will receive a certificate worth $15,000 to be redeemed toward 
the purchase of a 
new Dodge Viper 
(in addition to the 
$15,000 price 
reduction). Like 
we always say, 
you can’t have too 
many Vipers in 
your driveway! 



If you live in Southern California and you own a completely stock, late- 
model Hemi-equipped vehicle, we’d love to hear from you. We are 
looking for a few lucky readers who would like to use their 5.7L, 6.1L, 
or 6.4L Hemi-powered Charger, Magnum, Challenger, or 3000 to test 
some free performance parts. Products may include exhausts, head- 
ers, cold-air boxes, tuners, superchargers, water/meth injection, nitrous 
kits, or suspensions. We’ll be building a database of Hemi owners to 
pull from who don’t mind some freebies and some magazine coverage 
thrown their way. Shops in SoCal specializing in Mopars are also wel- 
come to participate as installers, dyno centers, and/or car donors. Dis- 
claimer: This involves some wrenching and experimentation, so owners 
can’t be squeamish about warranty issues, hard testing, or breakage. 
Flexible days off when given a one-week advance notice is a super big 
plus. Moreover, some products may be legal for off-road use only. If 
you’re interested, drop editor Johnny Hunkins an email at JHunkins@ 
EnthusiastNetwork.com with the subject line “Late-Model Hemi Test 
Car.” Don’t forget your full name, hometown, model and year of car, 
color, and best contact phone number. A single photo of your car 
would be great. We can’t guarantee you’ll be chosen, but if you don’t 
go to the ballpark, you’ll never get a chance at bat! 
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There is a distinct difference 
in weatherstripping and 
rubber products for your car. 
Learn the details at: 

metrommp.com 


:iMETROi: 


Id 
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nc 


e: 1-866-521-0310 

metrommp.com 



HIGH PERFORMANCE 
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RADIATORS THAT 
LOOK & FIT 

(888) 587-7234 Righti 


MOPAR RADIATORS 


1962 - 1976 SB & BB 
Correct Fit Radiators! 

22" & 26" available 
with application specific 
tanks and brackets, 
even in aluminum. 

Several Core Designs 
To Cool Any Engine! 





/ 

mm 

% 

■ 

[ ORDER 

ONLINE! 1 
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ELECTRIC FAN SHROUDS 


Custom Shrouds Utilize Your Entire Corel 



Ail we need is your core sue. With or without electric fans. 


WWW.COOLCRAFT.COM 
saies@cooicraft.com 
(888) 587-7234 
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POWER BRAKE BOOSTERS 






TUBULAR CONTROL. ARMS 




IfllTHORO 
LEAF SFtINfiS 

^ 

STEERING 
POWEI lACK AND NNIBN KITS 




Call Today for your catalog. 


r/ . Scan QR code to \ 
i , visit our website. 




liiiPertormanceOnline. 'com 


1931 Sampson Ave 
Corona, CA 92879 


1JMI0.638.1703 









PERFORMANCE CLINIC 

BY STEVE DULCICH, CONTRIBUTING EDITOR 



I’m a long-time reader, and I finally need 
some help. Crazy as it is, I’m dropping 
an Edel brock supercharged 6.1 into a ’66 
Barracuda. Thanks to an AlterKtion front 
end, it’s in and wired. The problem is the 
exhaust. I haven’t been able to find anyone 
who makes headers for this swap (there’s 
no room). I’m at a standstill until I solve 
this. Do you have any alternative sugges- 
tions on manifolds and what may fit? Any 


help would be greatly appreciated. I’ve 
been a Mopar fan for over 50 years, and 
this is my most challenging project yet! 

RON 

Ron, I'm afraid you are on your own on 
this one. The early A-Body is limited in 
header availability even with a small- 
block, and the Gen III Hemi makes it even 
tougher. As you said, “There is no room. " 
The coilover suspension does create extra 



1967 GTX 
Hood Scoops 
$395.00 Pair 


Visit Our V^/ebsite To See Our Full Line Of Affordable Restoration Parts 


side View Mirrors 

A Body Sid« View 

1 962-66 Twin post, chrome $125.00 

1 967-76 Remote dirver side, chrome $1 75 00 

1 967-76 Pass and driver side, chrome $125.00 

1967-76 Pass and driver side, manual chrome. . $100.00 
1 970-76 Side Sport, chrome driver s>de $1 75.00 

1970-76 Side Sport, chrome passenger side. . $175 00 


B Body Side View 

1 962-66 Twin post, chrome $1 25.00 

1967-70 Driver side remote, chrome. . . $175.00 

1967-70 Pass and driver side manual, chrome. . $100.00 
1 967-70 Dover side chrome $ 1 25.00 

1971-72 Driver side chrome $175.00 

1971-72 Passenger side chrome $175 00 

1 973-74 Driver side chrome $1 75.00 

1973-74 Passenger side chrome $175.00 


E Body Side View 

1970 Driver side rerrxDte. chrome $195.00 

1970 Driver side remote, primered $195.00 

1970 Driver side manual chrome $195 00 

1970 Passenger side manual chrome $195.00 

1971-74 Driver side chrome $175.00 

1971-74 Passenger side chrome $175.00 


Fuel Tanks Senders 

A body Available 



1963 Dart. Valiant, Barracuda $120.00 

1967 Dart. Valiant, Barracuda $120.00 

1964-66 Dart. Valiant. Barracuda . . . 4120.00 

1968-69 Dart. Valiant $120 00 

1968-70 Dart. Valiant, w/o EEC $120.00 

1970 early 71 Dart Valiant. Duster. . . $120.00 
Late 71, 72-76 Dart. Valiant. Duster . . $120.00 


B body 

1962-65 6 body $140 00 

1966-67 B body $120.00 

1968-70 B body, except Charger $120.00 

1968-70 Charger without EEC $120.00 

1 970 Charger wrth EEC $120.00 

1970 B , except Charger, w/ EEC. . . . $120.00 

1971-72 B body $140.00 

Late 72-73 B body $140 00 

E body 

1970Cuda $120.00 

1970 Challenger $120.00 

1 971 -early 72 Cuda $120.00 

Late 72. 73-74 Cuda $120.00 

1971. early 72 Challenger $120.00 

Late 72. 73-74 Challenger. $120.00 


C Body I EaHy Side View 

1962-66 Twin post, chrome $125.00 

1965-68 C body. Driver side chrome $175.00 

1957- 59 All Pass and dnver side, chrome $175.00 

1958- 66 Imperial Pass arxl driver side, chrome. . $200 00 
1958-62 Dodge / Plym, Pass and dnver side. . . . $200.00 
1 958-64 Chrysler Pass and driver side chrome. . $200.00 


V\/e carry tanks back to 1957 

Arm Rest Pads 

1964-66 A Body front $60.00 pr 

1964-66 A body rear $60 00pr 

1967-72 A body front $60.00 pr 

1966-70 B body front $60.00 pr 



Visit Us At These Shows 

Chryslwrs At Carlisle Monster Mopar 

The Mopar Nationals Mopars In The Park 

1966-70 Charger $64.00 pr 

1971-74 B body front $50.00 pr 

1967 A-BcxJv front $60 00 pr 

920-324-2481 

vansauto.com 


space, and that's a plus in this situa- 
tion. You are going to be looking at hav- 
ing a custom header made. While this 
isn't a cheap option in most cases, it is 
fairly common in a custom application 
like yours. If you wanted to drop down to 
manifolds, these are more compact than 
headers and represent a cheaper option, 
but you are likely to require modifica- 
tions to the inner fender aprons to get 
them to fit. With a supercharged Hemi, 
headers really make more sense, and 
custom headers are going to be your 
only option. 


TRIPLE DARTS 

Hey there, got a big question: I have pur- 
chased three Darts recently with VI Ns: 
LL23B9B347688, LH23B9B427504, 
and LH23B8FXXXXXX. My question is 
this, are these Swingers, GTs, or Cus- 
toms? I can decode everything except 
what the “high” and “low” (second letter 
in VI N) actually means for these years. 
Any help would mean a lot. I don’t want 
to put Swinger decals on a GT, or vice 
versa. 

Thanks, 

BJORN DAVSSON 

Bjorn, all three of your cars are six- 
cylinders, so that rules out the Swinger 
or GTS trim level, which would have 
been coded M and S respectively. 
Swingers were only available with the 
340, while the GTS came with 340, 

383, or even 440 engines in 1969. A 
“P" code designates the Dart GT. On 
your cars, the “LL" in 1969 was a base 
Dart. “LH" was the Dart 270 in 1968, 
and became the Dart Custom for 1 969. 



I have a ’68 Dodge Dart that is in very 
nice original condition, and even still has 
the original bronze factory paint. The 
problem I have is the driver-side door- 
jamb. This is where the door latches to 
keep the doors closed. At the area where 
the pin screws into the doorjamb, the 
sheetmetal is cracked all around. I can 
tell someone had tried welding it in the 
past, but the welds are now broken, 
and my door does not shut correctly. 

I’m looking for a way to repair this so 
that I can shut my door. I think it is 
pretty unsafe the way it is so I haven’t 
been driving the Dart until I get this 
fixed. Any advice is appreciated. 

MARK REESE 





Mark, this was a notorious weak spot on 
these A- Body cars, so finding this area 
damaged or with improvised repairs is not 
unusuai. When i purchased my ’68 
Barracuda, the door was heid shut by a 
dog ieash going from the driver seat to the 
door iock button. 

The striker pin screws into a cap- 
tive piate on the back side of the panei, 
which spreads the ioad, but Just into the 
surrounding sheetmetai. On other mod- 
eis, Chrysier added additionai reinforce- 
ment to the striker area, i have seen weii- 
done si m pie weid repairs that have heid 
up niceiy over the years. Here, the adjust- 
ment of the iatch is just as important to 
iongevity as the quaiity of the weid work, 
if the iatch is beating against the striker 
because of a worn or misadjusted iatch 
or an improperiy aiigned door, aii bets 
are off on any weid job hoiding for iong. 
i have a iso weided the externa i sheetmetai 
whiie adding additionai support simiiar 
to that found on an E-Body for a stronger 
repair. This requires getting into the 
inner quarter-panei to add a fabricated 
bracing piate. 



I have an original ’68 Charger R/T with 
the four-barrel 440 engine. I have had 
this car since 1982, and back in those 
days the stock 440 was a beast on the 
streets. Compared to the cars back then, a 
stone-stock 440 was a real animal. I still 
drive the Charger regularly, but times have 
changed. The car gets quite a bit of appre- 
ciation as a classic, but power wise I feel 
like it just isn’t enough anymore. With 
the power of modern muscle cars, the 
old 375hp 440 just isn’t enough to keep 
up. Heck, even new trucks come with as 
much power as those old 440s, and we’re 
not talking gross 1968 horsepower here. 

Now for my point and question. I liked 
the fact that my Charger was king of the 
road back decades ago, with enough 
power to handle practically anything on 
the streets. I know the 440 can be built 
up to practically any level of performance, 
and I do think I need a good 550 hp out 
of it. The rub here is I want to keep it as 
stock as possible. I want all of the original 
iron on the motor, from the factory exhaust 
manifolds and cast-iron intake, to the orig- 
inal 906 heads. I want a cam that idles 
not much rougher than the stock Magnum 
cam, and will still idle when I turn on the 
factory air conditioning. So what do I do 
to the motor to get all that? 

DAVE WOODEL 


Dave, you are asking a iot iooking for 550 
hp whiie keeping aii of that factory iron. 

The easy answer here is nitrous, but i’m 
assuming you want to keep it aii motor. 
Frankiy i don’t think you can get there. 
There is going to be a great deai of custom 
work in trying to gain significant power 
with the OEM parts. Let’s took at the parts 
and the associated iimitations and possi- 
bie modifications. 


The heads can be pro ported for 
respectabie fiow, with some of the best 
topping out at around the 300-cfm ievei. 
That is enough fiow to make horsepower 
and to hit your numbers. The port work 
to get there is extensive. The intake man- 
ifoid is going to be a kiiier, as the factory 
iron unit was nothing speciai. in fact, the 
four-barrei performance versions of the 
440 used the same intake manifoid as 




If you want overdrive - run the only overdrive 
that will handle abuse and racing. 

GEAR VENDORS 
^^^rUNDER/OVERDRIVE 


Call 800-999-9555 for information or visit www.gearvendors.com 
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the standard passenger car 440. Porting 
of the stock manifold is going to be very 
difficult. An aftermarket two-plane intake 
like the old Edelbrock CH4B might be a 
good compromise, since it will really help 
and looks similar to the factory manifold. 
The exhaust manifolds will hold your com- 
bination back compared to the easy power 
available with headers. 

So what else is there to work with? 
Adding a stroker crank will build up the 
torque curve, and add some peak power 


even with an airflow-restricted combina- 
tion like this. The pistons and ring pack- 
age is an often overlooked area. A good 
modern forged piston with a low-drag 
1.2 or 1.5mm ring package is going to 
add power compared to those old 5/64- 
inch rings. Camshaft selection is going to 
be important. Since you want to main- 
tain a relatively docile idle, you are going 
to be limited in duration. Here, a retro- 
fit hydraulic roller will be a plus, since 
the lift can be substantially boosted while 


keeping the overall duration short. I 
would build in a little extra compres- 
sion ratio, and go with a relatively 
wide lobe separation of 112 degrees. 
Depending upon how high tech you 
want to go, you can add perfor- 
mance coatings in the cylinder heads 
and on the pistons to better manage 
internal heat and reduce the ten- 
dency to detonate. 

I don't know how far you are 
willing to go or whether you will meet 
the power level you are after, but 
you can certainly bump that 440 
up significantly while keeping it 
stock appearing. 



I have a 72 Charger SE with all the 
options including power windows 
and A/C. I had a major problem that 
nearly cost me my car. I was cruising 
around town when I started to smell 
something electrical. All of a sudden 
the inside of the car filled with smoke 
and I thought it was on fire. I pulled 
over and opened the hood and the 
engine compartment harness was fry- 
ing. Luckily, my battery post was not 
too tight and I was able to yank off 
the negative terminal. 

I got the car towed home and 
looked over the damage. The wiring 
harness to the engine, the bulkhead 
connector, the ammeter in the dash, 
and the underdash wiring are com- 
pletely cooked. It looks like a dead 
short and that got the wires to melt 
and go into meltdown. I noticed there 
was no fusible link in the main feed, 
it was just replaced with a 12-gauge 
wire from the relay. Fixing this is 
going to be a bear of a job, but at 
least I still have my Charger. I have 
two questions; What do you think 
caused the problem, and what can 
make the electrical system safer? 

MATT JORDAN 



Matt, there are several factors that 
could have come into play here, 
from an actual dead short initiat- 
ing the chain reaction, to a failure 
due to overheating of the wiring. The 
OEM wiring was marginal, especially 
with the higher current wiring going 
through the bulkhead from the alter- 
nator and battery. This is a trouble 
spot, as is the circuit going through 
the ammeter. These points will com- 
monly overheat and can cause a 
short or ground circuit. The situation 


1970 
Dodge 
Challenger 

Builder: Roadster Shop 
Photos courtesy of 
McGaffin Digital Photography 
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• 1 00% American Made 

• Includes 8-posltlon tilt, Ignition, floor mount & more! 

• Available in paintable steel, chrome 
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is worse with heavy electrical loads 
and higher amperage alternators. 
Take out the fusible link, and you 
really have a disaster waiting to 
happen. 

On my regularly street-driven 
Mopars, I bypass the ammeter 
and use a voltmeter instead. This 
eliminates all of the current hav- 
ing to run through the gauge. I also 
bypass the charging wire to the bat- 
tery terminal of the starter relay. I 
then use a single rerouted feed wire 
from the battery terminal to the old 
ammeter wire under the dash, add- 
ing a resettable circuit breaker at 
the starter rely connection in place 
of the fusible link. 



I recently brought home a 73 Road 
Runner, which for me was the 
find of a lifetime. To say the car is 
clean is an understatement — the 
car is perfect. The previous owner 
backed it into his garage in 1982, 
and there it sat under a cover until 
now. The car was put away for stor- 
age correctly, and with replacement 
of the fluids, battery, and repair- 
ing a caliper, I have the car back on 
the road in style. One thing that has 
been brought up as a concern is the 
tires. The car has the old-style 
BFGoodrich radial T/A tires from the 
early ’80s, and believe me, they 
look good. The tread is nearly all 
there, like they have very little wear. 

A buddy of mine insists that these 
tire are too old, and could blow. 
Another guy I know that is into old 
cars says the tires are fine, and that 
I shouldn’t worry about nothing. I 
would like to avoid the price of new 
tires, since the car was not cheap, 
and I am hesitant to add on more 
expense. I do like to take this car 
on a high-speed blast every once in 
a while, so should I be worried? 

GREG FIELDS 

Greg, I know it seems like an 
unnecessary expense given that 
your tires have plenty of meat in 
the tread, but consider the down- 
side if a tire fails. Aside from the 
potential for an accident, a blown 
tire can demolish the sheetmetal of 
your Road Runner like you wouldn’t 
believe. If that unfortunate sce- 
nario should play out, you’ll look 


back and really regret not getting new 
rubber. I have seen plenty of tires that 
looked good fail by throwing the tread, 
taking out fenders and quarters in the 
process. Yes, tires do deteriorate from 
age, and after 25 odd years, the smart 
bet is to replace that old rubber. Coker 
Tire actually reproduces brand-new 
versions of the early BFG T/A, so if 
you’re looking for the same vibe, you 
won’t have to give up anything. 


GOT A TECHNICAL QUESTION 
YOU NEED HELP WITH? 

Well, we’re the guys to ask. 

Send your technical questions to us 
via our Mopar Muscle email, 
jhunkins@enthusiastnetwork.com. If 
you’re old school, snail mail your info 
to Mopar Muscle Magazine C/0 Perfor- 
mance Clinic, 1733 Alton Pkwy. Suite 
100, Irvine, CA 92606. 
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Input Shafts 


Shifter Handles, 
Boots & Trim Rings 


Rebuild Kits 

Z-Bars & 
Pedal Rods 

Floor Humps 


Shifters, 
Rods & Levers 


Cases & 
Si decovers 
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Synchro Rings -y 
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Top Quality Products with Original Fit & finish 
Window felt kits, hood seals, inner 
fender seals, molded weatherstrips 
for doors, roofrail, etc. 

1 962- 65 B-body door windlace, 

1 963- 66 A-body door windlace, 
trunk seals, windshield and rear 

window gaskets. 
Complete kits also available. 



CcH for otrrtfkrstrated catalog- $4,00 


Phone 814-467-9842 


Fax 814-467-5323 
www.restordtionspecidlties.com 
info@restorationspecialties.com 
148 Minnow Creek Lane, Windber, PA 15963 


SPOIL 



this 

Christmas! 


Send her a 



Choose from hundreds 
of great styles, each 
delivered in our 
exclusive gift 
packaging along 
with FREE extras 
she’ll love. 


it’s a gift 
you’ii both iove! 



1.800.GIVE.PJS 

PajamaGram.com 


1964 Plymouth Fury, 
Sport Fury & Belvedere 
Dash Pads 



MADE in the USA by 
Auto Accessories of America 

Only ^595 each 



Wholesale Pricing is available for 
Qualified Dealers. 800-458-3475 
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YIARS 

CRRS INC 


Full Service Rotisserie 
or Partial Restorations 



www.r)cars.com • 1 -888-324-8325 
1789 County Route 50 • Arkport NY 14807 



ffiyofriicover 

Ufioad - omdtm 



Looking for a personalized gift 
for almost any occasion? 

■ Upload your own photos 

■ Design great personalized covers 

■ Order prints to share or give as gifts 


Create your own magazine cover and be a star. 

www.myowncover.com 













Tony's Parts. 



£398g 




'“»<SOL 6 s 


A*Bi 
NOS, 

4 Speed Components 
Grilles / Trim / Seats 
Fenders I Hoods 
and much more I 


Specializing in Muse 
Plymouth / Dodge Cars & Parts 

tony sp 2 rts* : 

Harrington, DE 


Carbs / Rear Ends 
Distributors 
Manifolds 
Radiators 


PHaEIIXII^ 

“Any Decal, Any Car, Any Year! 

World's largest Manufacturer of 
Licensed Plymouth/Dodge Restoration Decals. 

STRIPE KIT DECRl 




fiUTHEATIO 

PifTOR^IOII' 


B00.941.4550 


www.PhoenixGraphix.com 

SATISFACTIDN GUARANTEED ^ OEM LICENSED MANUFACTURER “^"" UNBEATABLE PRICES 


ESTABUSHED 

19B5 


Uil uio I'liLio 





PENTASTARS 

BY CHRISTOPHER CAMPBELL 


1962 VALiniUT/SlGMET 200 



Mike Buckler’s original build plan was to find a “not-so- 
popular” car, so as to own a unique custom. In the late 
’80s he began looking for a lightweight car with six-cylin- 
der power that he could inject a V-8 into. The goal was a 
two-door hardtop of some vintage that would qualify as 
the only one around like it. 

Early Plymouth Valiants, with their quirky Virgil Exner styl- 
ing, certainly fit the bill. Much of the public found their styling a 
bit too radical, but to Buckler the lines were appealing and ideal 
for his vision. The problem was tracking down the elusive Signet 
200 two-door. After a five-year search, he happened across this 
particular ’62 sitting on a residential street. The original owner 
was home, and he was willing to part with it for $650 that day. 

The next 13 years found the Valiant unchanged and wait- 
ing for work to begin. Hard-to-find trim pieces, parts, and gas- 
kets were stockpiled as Buckler prepared for the big transforma- 
tion. The real work finally began on June 21, 2004. His good 
friend, and Mopar guy, Ralph Bagdasarian, shared years of car- 
building experience (including free parts and labor) to lead and 



mentor Buckler through what would prove to be a rather chal- 
lenging build. All the work happened in Bagdasarian’s barn, with 
the exception of bodywork, paint, and interior. The 380hp 360 
Magnum and 727 swap, as well as full suspension and brake 
upgrades, were complete by October 2005; paint and interior 
were wrapped up in 2010, with many thanks to Buckler’s wife, 
Diana, for pitching in to fund it. 

Today, the Valiant is a regular at local shows and hamburger 
joint cruises within 50 miles or so. It’s even collected a few 
awards, including the Gold Mine Award at Cruise Above 
The Clouds in Woodland Park, Colorado, which was chosen 
by Dennis Gage of My Classic Car. 


1970 PLYMOUTH BARRACUDA 
BOB WAGEIUHALS 
GOIUIFER, GO 

When Bob Wagenhals first saw this Tor Red ’70 Barracuda 
sitting in a driveway in rural Utah back in 2005, it was 
uncovered and looked as though it had been parked for 
a few years. A few months later, Wagenhals passed by 
again, but this time he left a business card under the 
windshield wiper. It was a long shot, but it paid off two 
years later when the owner called and asked if 
Wagenhals was still interested. One day and 350 miles 
later, Wagenhals was putting cash in his hand and load- 
ing the one-owner Barracuda onto a trailer. 

As he was loading it, Wagenhals learned that 
the Hamtramck-built 318-powered, column-shift, 
bench-seat Barracuda had been driven daily until about 
2002. Since the specs weren’t impressive, Wagenhals 
decided to do a full rotisserie restoration, but convert it 
to a 440 Six-Pack, Shaker hood ’Cuda with 727 trans, 

8.75 Sure-Grip rearend, and bucket seat and console 
interior. Essentially the ’Cuda he always wanted. 

After stripping the car in his garage, the bodywork and 
paint was done by Nice Rides Restoration in LaSalle, Col- 
orado. Wagenhals tells us the crew are real professionals 
who did excellent work, and even taught him quite a bit 


when he visited. While the body was in process, Wagenhals built 
a ’69-coded 440 Six-Pack with stock heads and rods and a .474- 
lift, 234-degree-duration-at-.050 cam. The 489-case 8.75 rear 
received a slight narrowing so that Wagenhals could fit 275/60R15 
BEGoodrich Radial T/As on the 15x8 Rallyes in the rear without 
any body interference. Other than that, everything is stock, right 
down to the chrome push-button AM radio. “It’s just for looks,” 
Wagenhals said. “I can’t hear it over the exhaust anyway.” 



HOW TO BE IN PENTASTARS Send images of your ride, along with all the information about your ride, and we’ll make you a star. 
Remember to include all your information, even where you’re from. Send your digital images (at least 3,000x2,000 pixels) and 
information to jhunkins@enthusiastnetwork.com or Mopar Muscle Magazine C/C Pentastars, 1733 Alton Parkway Suite 100, 
Irvine, CA 92606. Send us a good quality front y4 shot (think feature shot), and an interior and engine bay shot. 
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moparmuscle.com 




The only Mopar 



America’s First Choice in Restoration 
^.'ffifiTperformance Parts x Accessories 


S rii££ CAf;\i 0 G or CD li UiM ^ SHOP OUR PRODUCTS ONLINE 24/7 

866-709-1191 w www.classicmdustries.com 

1 8460 Gothard St. Huntington Beach, CA 92 648 


O (1 

fULI OW U5 




"^JUST UKE SANTA... WE SHIP FOR FREE*! 




*TO 48 STATES 

♦ 


STANDARD & SUPER 


FRDNT END KITS 






me BRAKE CaiVERSKm 

^ • Featuring 
\ Booster 

& Master Cylinders 


ADJUSTADLE TUDULAR UPPER CDNTRDL ARMS 

-iBirfd* 

mow* 


• Tubular construction for weight savings 
and strength 

• Eliminate poor alignment angle 

• Ideal for pro touring, street or drag builds 

• Chrome Moly rods with Teflon inserts for frictionless 


ictionless movement 


DDUDLE 
ADJUSTADLE 
SHDCKS 


• 19 positions 
compression and rebound 
for a total of 361 different 
valving combinations 

• Lightweight aluminum 
construction 

• 5/8” centerless ground, hard 
chrome plated piston rods 

• Precision machined piston 
with PTFE/bronze piston wrap 



STEEBm 

cnuim 

• 8-Posltlon Tilt 

• 4-Way Flashers 

• Knob & Levers 

• Self Canceling Turn 

• Collapsible Steering Column (certain models) 




CALIPER BACKING PLATES 

BtWfOBBM • Fit and function like 
the originals 

• Protected with anti-rust 
coating 

• Saves time & money 





